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T E C H N I Q U E  FOR D E T E R M I N G  THE D E L I V E R Y  PATTERN OF INTRAVENOUS 
F L U I D S  FROM V A R I O U S  T Y P E S  OF CONTAINER 

R .  Hambleton", T . H .  Furber ,  Miss S.D. Scobie ,  ManChester Area Heal th  Authori ty  
(Teaching) and *Department O f  Pharmacy, Univers i ty  Manchester. 

V a r i a b i l i t y  i n  the  volume of f l u i d  d e l i v e r e d  in t ravenous ly  from semi-rigid con- 
t a i n e r s  has caused concern (Mi l la rd ,  1976). Whilst venous p r e s s u r e  and pos ture  
of  t h e  p a t i e n t  i n f l u e n c e  flow ra te  (Flack & Whyte, 1974), e x t e r n a l  f a c t o r s  a r e  
a l s o  s i g n i f i c a n t ,  i n c l u d i n g  t h e  i n c l u s i o n  of i n - l i n e  f i l t e r s  ( C o l l i n  & o t h e r s ,  
1973), the  type of  a d m i n i s t r a t i o n  set  and v a r i a b i l i t y  i n  performance of a i r  f i l -  
ters (Department of Heal th  and S o c i a l  S e c u r i t y ,  1976). 

An i n - v i t r o  technique was developed t o  i n v e s t i g a t e  t h e  i n f l u e n c e  of conta iner  
type on the  volume of f l u i d  d e l i v e r e d  and t h e  p a t t e r n  of flow rate  dur ing  the  
d e l i v e r y  per iod.  

A balance was c o n s t r u c t i n g  by cementing a s t r a i n  gauge t o  a b r a s s  s t r i p ,  and 
connect ing i t  t o  a poten t iomet r ic  recorder ,  according t o  t h e  genera l  arrange- 
ment descr ibed by Gold & o t h e r s  (1966). Var iab le  r e s i s t o r s  were included t o  
f a c i l i t a t e  zero adjustment and c a l i b r a t i o n  of  the  recorder .  
s h i p  was e s t a b l i s h e d  between t h e  recorder  reading  and the  load appl ied  t o  the  
b r a s s  s t r i p .  

Containers  of in t ravenous  f l u i d  of nominal 500 m l  c a p a c i t y  were s e l e c t e d  and 
weighed. A shortened Baxter type FRC 2055 was i n s e r t e d ,  primed and ad jus ted  
t o  d e l i v e r  t h e  conten ts  a t  an  i n i t i a l  ra te  of 40 drops p e r  minute. The con- 
t a i n e r  and set  were suspended from t h e  b r a s s  s t r i p  of t h e  s t r a i n  gauge balance 
and t h e  conten ts  allowed t o  d r a i n .  The change i n  weight of t h e  conta iner  and 
r e s i d u a l  conten t  was recorded.  When the  flow of  f l u i d  ceased,  t h e  conta iner  
w a s  removed from t h e  balance,  any f l u i d  remaining i n  the  upper chamber of t h e  
a d m i n i s t r a t i o n  s e t  was dra ined  back i n t o  t h e  c o n t a i n e r  and r e s i d u a l  content  
reweighed. 

Glass b o t t l e s  with an a i r -vent  and t h r e e  types of c o l l a p s i b l e  polyvinyl  c h l o r i d e  
bags t e s t e d  d e l i v e r e d  almost a l l  t h e  conten ts ,  t h e  t o t a l  f l u i d  d e l i v e r e d  being 
g r e a t e r  than the  nominal conten t .  The i n i t i a l  flow r a t e  was w e l l  maintained 
dur ing  the  e a r l y  p a r t  o f  t h e  i n f u s i o n ,  bu t  f e l l  r a p i d l y  as completion of t h e  
d e l i v e r y  approached. With the  vented g l a s s  b o t t l e s ,  flow ceased abrupt ly  as 
the  c o n t a i n e r  emptied. 

The semi-r igid c o n t a i n e r s ,  used without  an airway, d e l i v e r e d  s i g n i f i c a n t l y  less 
than t h e ' i n i t i a l  volume of f l u i d  and, i n  mast c a s e s ,  s i g n i f i c a n t l y  less than 
t h e  nominal volume. 

Content of demonstrat ion 

Equipment ( i n  use) 
C i r c u i t  diagram ( d i s p l a y )  
Typical  recorder  t r a c e s  and performance d a t a  
Samples of c o n t a i n e r s  used 
Flow rate r e g u l a t o r  d e v i c e s / i n f u s i o n  pumps. 

A l i n e a r  r e l a t i o n -  

The i n i t i a l  flow r a t e  f e l l  qu ick ly  i n  most cases .  
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