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Laevulose In,jection i s  manufactured for  use as  an intravenous infusion and one of 
the major problems i s  the format ion of the degradation product 5-hydrox~cnet bl- 
furfural (5HIdF') due t o  exposure t o  high temperature d u r i x  s te r i l i sa t ion  
(Stenlake 1975). 5HIF has been implicated as a contributory factor  i n  infusion 
thrombophlebitis (Wing 1971 ). The level of 5HMF and related substances i s  
currently controlled i n  the Bri t ish Pharmacopoeia trhere an absorbance limit 
A in& 0.250 i s  specified. In t h i s  study, the spectrophotometric method has 
been used t o  examine the level of 5Ht.W i n  Laevulose Injection under various 
conditions of s te r i l i sa t ion  and storage i n  order t o  establish adequate c r i t e r i a  
fo r  the shelf-life of t h i s  product. 

Preliminary studies revealed that  immediately a f t e r  autoclaving a t  1 15-1 18'~ for  
30 minutes, batches of Laevulose Injection 5% w/v displayed 5HMF levels i n  the 
range ~i'c4~0.080 t o  0.231. After tuo years nominal shelf-life, the 5m.W levels  
i n  these batches had approximately doubled, and some of the batches exceeded the 
BP l i m i t .  A ser ies  of experiments :.sere designed t o  examine t h i s  problem. 
Batches of Laevulose Injection @ (500ml) were s t e r i l i s ed  i n  an Express Portable 
autoclave using s t e r i l i s a t i on  cycles ~rhich varied from 24-50 minutes, 
temperatures being monitored by a recording th~rmocarple. The effect  of storage 
temperature, which i n  hospital wards was 24-26 C,  was sxamined bx s t o r i w  paris  
of each batch a t  ambient laboratozy temperature (1922 C), a t  25 C and a t  4-6 C. 
The level of 5HW was assessed by measuring the A:'& i n  duplicate bot t les  from 
each batch a t  each temperature, i n i t i a l l y  and a t  28 day intervals. The relat ive 
standard deviation of the spectrophotometric assay, with respect t o  i n i t i a l  
5HMF values i n  6 ident ical  bo t t les  of Laevulose Injection 5% a f t e r  s t e r i l i s a t i on  
fo r  24 minutes was 1 .5*. In samples of the injection before autoclaving, the 
absorbance at 284nm was zero. 

5HMF Levels (as  A:::) i n  Storage Time Ster i l i sa t ion  Time Cycle (minsl 
Laevulose Injection 5% w/v (days 
Aft8r Aut oclaving a t  1 12- 24 33 45 50 

118 C and Storage a t  25 C. 0 0.156 0.157 0.172 0.197 
35 0.188 0.19 0.224 0.243 
5 6 0.193 0.202 0.229 0.245 
84 0.203 0.212 0.240 0.255 

112 0.206 0.218 0.244 0.260 
1 40 0.218 0.228 0.255 0.271 
210 0.243 0.253 0.282 0.297 

The resu l t s  of this study confirm the progressive r i s e  i n  2M.W levels. The 
data a t  ambient temqrature d i f f e r s  l i t t l e  from tha t  at 25 C but the r a t e  of 
5HMF production a t  6 C i s  substantially lower. Variation i n  the autoclave 
cycle time direct ly a f fec ts  the initial 5HE4F level. I f  the injections are 
stored a t  6 ' ~  this i n i t i a l  var iab i l i ty  i s  of less  concern since the level does 
not r i s e  suff icient ly t o e x c e e d t h e  BP l i m i t  a f t e r  2years. Storage i n a  
refr igerator  i s  however a costly procedure fo r  such large volume injections. A t  
ambient temperature the shelf-life of s batch autoclaved a t  1 1 5 ~ ~  for  33 minutes 
would be < 1 year while a t  25'~ it would be < 8 months before the BP limit nas 
exceeded. In practice it i s  necessary t o  reduce t o  a m a x i m  of 1 year the 
shelf-life of t h i s  injection. To reduce the effect  of autoclave cycle 
variation it tlould be reasonable t o  apply a l i m i t  on the i n i t i a l  5HMF level so 
that  batches where A ::A > 0.100 are rejected. 
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