
Iranian Red Crescent Medical Journal 
 

IRCMJ 2010; 12(6):675-676 ©Iranian Red Crescent Medical Journal 

LETTER TO THE EDITOR 

The Dead Space in Soha, Atlas and VMED Syringes: Is 
it a Cause of Inadvertent Overdose in Neonates 
 
 
Dear Editor, 
There are not enough available data to show that 
newborn infants more likely experience adverse reac-
tions to drugs than adults. A lack of awareness or at-
tention to critical aspects of drug administration tech-
niques can result in therapeutic misadventures. One 
of the most common potential errors in drug admini-
stration techniques is inappropriate dilution.1,2 

When we noticed symptoms of phenobarbital and 
digoxin overdose in our patients which was con-
firmed by laboratory tests, an investigation was car-
ried out aiming at disclosing the causes. Review of 
the nursing practice in our hospital suggested that the 
overdosing was due to the undetermined drug in the 
dead space of a 1 ml syringe. 

Usually when a non-diluted drug solution is drawn 
up in a 1 ml syringe up to the desired point and in-
jected directly, an amount of drug is retained in the 
dead space of the syringe, but no overdose is deliv-
ered. However when diluents are drawn up into the 
syringe, the medication may be drawn up in the dead 
space, resulting into an overdosing status.  

According to the standards of the Institute of 
Standard and Industrial Research of Iran, the dead 
space volume can be up to 0.07 ml in a removable-

needle and 0.01 ml in a non-removable-needle of a 1 
ml syringe.3 A research project carried out in Islamic 
Azad University, Tehran Medical Branch in 2009 to 
determine the actual dead space in removable (Atlas 
syringe®) and non-removable-needles of 1 ml sy-
ringes (Soha syringe®). The results indicated to a 
dead space of 0.054.85±0.013.15 and 0.05.3±0.02.2 
ml respectively. Moreover, the dead space in remov-
able needles of 1 ml syringes with a T-shape plunger 
seal (V MED syringe®) was 0.021.05±0.09.17 ml (Fig-
ure 1). 

These dead spaces in the delivered drug to the 
neonates were 1.35 to 4.7 fold more than the calcu-
lated dose,4,5 e.g. in a 2 kg neonate receiving 5 µg di-
goxin intravenously (250 µg/ml), the required drug 
volume would be 0.02 ml which is drawn up in a 1 ml 
syringe up to the 0.02 ml marking point. While draw-
ing up the diluent, the drug in the dead space is also 
drawn up resulting in receiving 0.09 ml digoxin in-
stead of a dose of 0.02 ml.4 To avoid this inadvertent 
overdosing in neonates, pre-diluted drug formulations 
are required as follows: 

 Method A by drawing up the required volume in a 
1 ml syringe and transferring into another syringe 
with a larger volume, leaving the dead space drug 

 
Fig. 1: Three types of syringes: Atlas, V MED and Soha syringes from top to buttom. 

 

Archive of SID

www.SID.ir

www.SID.ir


Zonouzi 
 

WWW.irmj.ir Vol 12 November 2010 676 

behind the first syringe which is not a closed system, 
Method B by choosing the syringes with the least dead 
spaces. A non-removable-needle in a 1 ml syringe (Soha 
syringe®) was shown to have the least dead space vol-
ume. If a fixed needle is not used, the second choice was 
the removable needle in 1 ml syringes with a T-shape 
plunger seal (V MED syringe®) and Method C by add-
ing in calculation of the remained drug in the dead space 
of the syringes. Although no life threatening reports 
were available in the literature on dead spaces in the 
syringes, this inadvertent dosing error may have a poten-
tial of serious adverse effects in patients. 
 
Keywords: Dead Space; Syringes; Overdose; Neonate 

Conflict of interest: None declared. 
 
F Zonouzi 
 
Department of Pediatrics, Islamic Azad Univer-
sity, Tehran Medical Branch, Bu-Ali Hospital, 
Tehran, Iran 
 
*Correspondence: Farzaneh Zonouzi, MD, Department of Pediat-
rics, Islamic Azad University, Tehran Medical Branch, Bu-Ali Hospi-
tal, Tehran, Iran. Tel: +98-912-2601685, Fax: +98-21-33786180, e-
mail: farzanehzonouzi@yahoo.com 
Received: February 10, 2010 Accepted: July 19, 2010 

 
 
References 
 

 
 
 

1 Vanden Anker JN. Managing drug 
safety. Seminars in Fetal and Neo-
natal Medicine 2005:10;73-81. 

2 Watanachai A, Suprasongsin C. 
Deadspace: a potential error in con-
centration of medication during dilu-
tional process in neonates. J Med 
Assoc Thai 2003;86:1128-32. [1497 

1520] 
3 Institute of Standard and Industrial 

Research of Iran. The method for 
Insulin syringes. www.isiri.com ISIRI 
NUMBER 3591. 

4 Bhambhani V, Beri RS, Puliyel JM. 
Inadvertent overdosing of neonates 
as a result of the dead space of the 

syringe hub and needle. Arch Dis 
Child Fetal Neonatal Ed 2005;90: 
F444-5. [16113158] [doi:10.1136/ 
adc.2004.070045] 

5 Chappell K, Newman C. Potential 
tenfold drug overdoses on a neona-
tal unit. www.archdischild.com 

 
 

 

Archive of SID

www.SID.ir

http://www.irmj.ir
mailto:farzanehzonouzi@yahoo.com
http://www.isiri.com
http://www.archdischild.com
www.SID.ir

