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T

his training m
odel aim

s to fam
iliarize clinicians w

ith um
bilical vein 

catheterization (U
V

C
). It is m

eant to be used in conjunction w
ith the A

m
eri-

can A
cadem

y of P
ediatrics N

eonatal R
esuscitation P

rogram
 − specialized 

training w
hich is required by 99%

 of all hospitals that offer labor and deliv-

ery services in the U
nited S

tates. 

 
U

V
C

 provides painless, direct access to an infant’s circulatory system
. 

D
uring em

ergency, U
V

C
 m

ay be perform
ed for intravenous drug delivery, 

blood transfusion, hem
odynam

ic m
onitoring, and so on. A

s U
V

C
 can be dif-

ficult and traum
atic, realistic training is essential. 
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T

he m
odel can be divided into tw

o parts as show
n in the im

age below
. 

T
he cuff m

echanism
 serves to clam

p a segm
ent of a real hum

an um
bilical 

cord. T
he cuff pressure can be varied to accom

m
odate various cord sizes 

and prevent excessive exertion on the cord. T
he external support m

im
ics 

the infant torso to sim
ulate the actual U

V
C

 procedure.  

cuff m
echanism

 

external support 
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C

onstruction of the m
odel begins w

ith the cuff m
echanism

, and then 

the external support. A
ll required m

aterials and tools are tabulated below
. 

M M
o o

d d
e el l  M M

a at te er ri ia al ls s  
C C

o o
n n

s st tr ru u
c ct ti io o

n n
  T T

o o
o o

l ls s  & &
  M M

a at te er ri ia al ls s  

P
hilips M

1870A
 N

eonate 3 B
lood P

ressure C
uff 

M
edela 80m

l B
reastm

ilk F
reezing &

 S
torage B

ottle 
N

orton 3X
 F

ine 150 G
rit P

rem
ium

 A
lum

inum
 O

xide 
 

S
andpaper 

Loctite A
ll P

lastics S
uper G

lue (P
arts 1 &

 2) 
S

m
ooth-O

n E
coF

lex 0030 S
ilicone R

ubber 
S

m
ooth-O

n S
ilc-P

ig P
ink F

lesh T
one S

ilicone D
ye 

B
and S

aw
 or C

ircular S
aw

 or H
acksaw

 
S

andpaper or H
alf-R

ound H
and-F

ile 
E

lectric D
rill w

ith 4.5-m
m

 D
rill B

it 
P

erm
anent M

arker 
15-cm

 R
uler 

S
cissors 

U
tility or E

xacto K
nife 

H
ot G

lue G
un 

B
ucket w

ith capacity of at least 1 liter 
P

laster of P
aris 

P
aper C

lay 
B

erenguer “C
arry M

e H
om

e” B
aby D

oll 
R

ust-O
leum

 P
ainter’s T

ouch G
loss (C

rystal C
lear) 

 



M
o
d
e
l C

o
n
stru

c
tio

n
 - C

u
ff M

e
c
h
a
n
ism

 

P
a
g
e
 5
 o
f 2

0
 

C C
u u

f ff f  M M
e e

c c
h h

a a
n n

i is s
m m

  C C
o o

n n
s s

t tr ru u
c c

t ti io o
n n

    1) 
M

ake a transverse cut across the 
55-m

l m
ark (or 7 cm

 from
 the base) 

of the M
edela bottle using a saw

. 

2) 
S

m
oothen the cut edge w

ith sand-
paper or a hand-file. 

3) 
D

rill a 4.5-m
m

 hole at the 20-m
l 

m
ark (or 2.8 cm

 from
 the base) of 

the M
edela bottle. 
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4) 
Locate the V

elcro regions on the 
P

hilips cuff. Label the hook side 
“outer” and the loop side “inner”. 

5) 
P

lace the cuff flat on the table w
ith 

the “outer” surface facing upw
ards 

and the V
elcro end to the left. 

6) 
D

raw
 a vertical line 9 cm

 from
 the 

left. T
his is the glue line. 

7) 
F

lip the cuff horizontally such that 
the “inner” surface faces upw

ards 
and the V

elcro end to the left. 

8) 
D

raw
 a vertical line 9 cm

 from
 the 

right. T
his is the sandpaper line. 
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9) 
C

ut 12 strips of the N
orton sand-

paper w
ith dim

ensions of 40 m
m

 
by 3 m

m
. 

10) A
pply part 1 (activator) of the Loc-

tite 
glue 

to 
the 

sm
ooth 

side 
of 

each sandpaper strip, follow
ed by 

part 2 (adhesive). 

11) S
tick 4 groups of 3 strips betw

een 
the sandpaper line and the right 
edge of the “inner” surface. E

ach 
group should be 1 cm

 apart, w
hile 

each strip w
ithin a group should 

be 2 m
m

 apart. 

M
o
d
e
l C

o
n
stru

c
tio

n
 - C

u
ff M

e
c
h
a
n
ism

 

P
a
g
e
 8
 o
f 2

0
 

12) W
rap 

the cuff such 
that the 

left 
edge of the “inner” surface does 
not exceed the glue line on the 
“outer” surface. 

13) S
tick the edge to the glue line us-

ing the Loctite glue. Leave to dry 
for 10 m

inutes. 

14) Locate 
the 

air 
tube 

connection. 
N

ote that it has an outer tube and 
an inner outlet. 

15) M
ake a shallow

 1-cm
 slit along the 

outer 
tube 

from
 

the 
connection, 

keeping the inner outlet intact. 
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 16) R
em

ove the outer tube from
 the 

cuff. 

   17) Insert the cuff into the M
edela bot-

tle such that the inner outlet pass-
es through the hole at the 20-m

l 
m

ark. M
o
d
e
l C

o
n
stru

c
tio

n
 - C

u
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e
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a
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 18) C
ut off the slit portion of the outer 

tube and reconnect the outer tube 
to the inner outlet. 

  19) S
eal 

the 
hole 

and 
the 

air 
tube 

connection w
ith hot glue. 
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  20) T
his com

pletes the  cuff m
echa-

nism
. M

o
d
e
l C

o
n
stru
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tio
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 1) 
R

em
ove the head and lim

bs of the 
B

erenguer doll. 

2) 
M

ake a longitudinal slit along the 
back of the doll and a circular hole 
at the back of the doll directly be-
hind the um

bilicus. 

3) 
S

eal the head and lim
b connec-

tions w
ith paper clay. 
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4) 
M

ix 2 parts of plaster of P
aris w

ith 
3 

parts 
of 

clean 
w

ater 
to 

m
ake 

about 1 gallon of plaster. Leave to 
set for 10 m

inutes. 

5) 
C

arefully 
press 

the 
doll 

into 
the 

plaster to form
 an im

print. Leave 
to set for another 5 m

inutes. 

  6) 
C

arefully rem
ove the doll. Leave 

to set for 30 m
inutes. 
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7) 
R

em
ove the paper clay from

 the 
doll. 

8) 
S

pray-coat the 
inner surfaces 

of 
the doll and the plaster m

old using 
the 

R
ust-O

leum
 

gloss. 
Leave 

to 
dry for 30 m

inutes. 

 9) 
P

lace the cuff m
echanism

 inside 
the doll such that the cuff touches 
the 

ventral 
w

all 
w

hile 
the 

base 
touches 

the 
dorsal 

w
all. 

T
hread 

the 
air 

tube 
out 

from
 

the 
head 

connection. 
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 10) P
lace the doll and cuff m

echanism
 

into the plaster m
old. T

ape the air 
tube onto the side of the bucket. 

11) P
repare 500 m

l of silicone rubber 
by m

ixing its com
ponents in 1:1 

volum
e ratio. A

dd 5 m
l of silicone 

dye and m
ix w

ell. 

12) C
arefully fill the doll and the plas-

ter 
m

old 
w

ith 
the 

dyed 
silicone 

rubber 
w

hile 
holding 

the 
cuff 

m
echanism

 in place. E
nsure that 

the silicone rubber fills the inside 
of the doll. Leave to cure overnight. 
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 13) C
arefully 

rem
ove 

the 
cured 

sili-
cone rubber from

 the doll and the 
plaster m

old.  

14) T
rim

 the cast to obtain the desired 
shape. 

15) T
his com

pletes the external sup-
port (and the m

odel). 
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A

 video is provided w
ith this user m

anual to depict the proper usage of 

the m
odel. T

he user is expected to supply the item
s listed below

 in order to 

use the m
odel. 

1) 
a real hum

an um
bilical cord 

2) 
a 3-w

ay stopcock 

3) 
a 50-m

l syringe com
patible w

ith the stopcock 

4) 
a 3.5-F

 or 5-F
 catheter 

5) 
a 10-m

l syringe com
patible w

ith the catheter 

6) 
a cloth ribbon 

7) 
standard surgical tools (scalpel, forceps, gauze, crux, gloves, etc) 
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N N
o o

t te e: : T
he stepw

ise procedure presented below
 is m

ore detailed than the 

video. A
lso, num

bering of the steps m
ay differ, though the general se-

quence is the sam
e. 

1) 
C

lean the um
bilical cord w

ith gauze. 

2) 
C

ut off both ends of the cord to rem
ove any dried or shriveled tissue 

and to expose fresh tissue. 

3) 
S

ection the rem
aining cords into 6-cm

 segm
ents. 

4) 
C

lean the segm
ents w

ith gauze and rem
ove as m

any blood clots as 

possible. 

5) 
F

ix the 50-m
l syringe and the air tube of the m

odel to the stopcock. 

6) 
P

oint the knob of the stopcock at the air tube. 
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7) 
R

em
ove the third cap on the stopcock and draw

 air into the syringe 

fully. R
eplace the cap. 

8) 
P

oint the knob at the cap. T
his connects air in the syringe to the cuff. 

9) 
C

heck that the cuff is w
orking properly by inflating and deflating it. 

10) Insert one cord segm
ent into the cuff, leaving about 1 cm

 exposed. 

11) Inflate the cuff as m
uch as possible. Q

uickly point the knob at the air 

tube to m
aintain the cuff pressure. 

12) G
ently tug the cord segm

ent to ensure stability. 

13) F
ill the 10-m

l syringe w
ith clean w

ater and attach it to the catheter. 

14) C
atheterize the um

bilical vein for not m
ore than 1 cm

. 

15) P
um

p w
ater into the um

bilical vein to clear blood clots and check that 

the vein is not collapsed due to excessive cuff pressure. 
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16) S
lightly release the cuff pressure if w

ater does not pass through the 

um
bilical vein. R

epeat until w
ater successfully passes through. 

17) P
um

p all 10 m
l of w

ater to sim
ulate a blood reservoir at the bottom

 of 

the cuff m
echanism

. 

18) C
heck that the cord segm

ent is still sufficiently stabilized. 

19) T
ie the cord segm

ent as per standard U
V

C
 protocol. 

20) C
atheterize the cord segm

ent until w
ater can be draw

n through the 

catheter. 

 


