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ABSTRACT 
 

It is established that very few modern high-quality drugs in the dosage form "Solution for injection" 
have isoosmotic activity in the range of 280-300 mosmol/l of water. The main part of solutions for 
injection is hypotonic or hypertonic solutions, which can have osmotic activity in the range of 0 - 
4000 mosmol/l of water. The reason for this was that the osmotic activity of drugs is not included in 
the list of controlled indicators of drugs quality, so it is not subject to control. It is shown that the 
osmotic activity of drug solutions increases with an increase in the total concentration of all 
dissolved ingredients present in the solution.  It was found that an excessively high concentration of 
the drug in the solution gives it an excessively large hyperosmotic activity, which can cause a local 
irritant and cauterizing effect at the injection sites due to dehydration of the cells. Therefore, to 
exclude post-injection abscesses, it is proposed to dilute the hypertonic drug with water for injection 
until it is given isotonic activity.  
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1. INTRODUCTION 
 
Post-injection abscesses still remain an 
"abandoned" area of research in pharmacy and 
pharmacology.  To date, there is scant literature 
devoted to the study of the causes of abscesses 
in places of subcutaneous, intramuscular and 
intravenous injections of drug solutions. 
Traditionally it was believed that there are many 
causes of post injection abscess like technique 
and site of injection apart. In addition, in some 
cases, local allergic inflammation was considered 
the cause of the abscess. But in any case, a 
post-injection abscess was considered a purulent 
disease, so patients with this local purulent 
disease were treated in the purulent department. 
However, careful observance of aseptic and 
antiseptic measures does not exclude the 
appearance of local inflammation, necrosis and 
abscess in the metas of injections of many drugs.  
The risk of these iatrogenic complications is 
especially high if drug solutions with a 
concentration of ingredients of more than 5% 
accidentally enter the cellular tissues. Therefore, 
one of the causes of post-injection abscesses 
may be hidden in the solution of the drug itself, 
namely, in its excessively high concentration. 
 

2. THE SOURCES OF THE PROBLEM 
 
In the medical environment, it is not customary to 
doubt the safety of medicines in the dosage form 
"Solution for injection". Therefore, for a long 
period of time, no one assumed that some drugs 
could be the culprits of post-injection abscesses 
that sometimes occur at injection sites. It was 
believed that post-injection abscesses occur only 
through the fault of nurses, who sometimes 
mistakenly violate the rules of asepsis and 
antiseptics during injections. At the same time, at 
the beginning of the XXI century, an analysis of 
the list of controlled indicators of the quality of 
solutions for injection and the content of 
pharmacopoeia articles that define this control 
was carried out. It turned out that the standard 
quality control of solutions for injection does not 
include an assessment of their osmotic activity 
and the presence of cauterizing action [1]. It has 
been established that many drugs in the dosage 
form "Solution for injection" do not have an iso-
osmotic activity in the range of 280 -300 
mosmol/l of water and with physiological alkaline 
activity in the range of pH 7.4. Moreover, some of 
the solutions for injection, which are considered 
high-quality today, have very much hypotonic or 
hypertonic and/or hyperacidic activity [2]. In 
addition, it was shown that an isotonic solution of 

0.9% sodium chloride for injection can have 
different osmotic activity in different series and 
from different manufacturers [3,4]. These data 
allow us to explain why some solutions for 
injection, which are considered high-quality 
today, can be very acidic and/or very salty 
(osmotically active).  In turn, it becomes clear 
that it is the excessively high osmotic and / or 
acidic reactivity of some solutions for injection 
that can give them a non-specific 
pharmacological activity in the form of local 
irritant and cauterizing effects [5-7].  
 
The values of the concentration of dissolved 
ingredients, osmotic and acid activity in 40 high-
quality solutions for injection from different 
pharmacological groups were studied. The 
results showed that modern "Solution for 
injection" have concentrations of dissolved 
ingredients in the range of 0-76% and osmotic 
activity in the range of 0-4000 mosmol/l of water. 
It is established that the osmotic activity of the 
drug solution is greater, the greater the 
concentration of the dissolved ingredients.   
 

3. ACTIVITY OF POST-INJECTION 
ABSCESSES  

 
In experiments on awake piglets, it was found 
that drug solutions with a total concentration of 
ingredients of less than 1% have hypotonic 
activity and high safety during subcutaneous 
injections and instillations into the conjunctival 
cavity. Drug solutions with a concentration index 
in the range of 1-10% may have hypo -, iso - or 
hypertonic activity and may have a local irritant 
effect on subcutaneous fat and conjunctival 
mucosa. Solutions of drugs with a concentration 
index of more than 10% have hypertonic activity, 
have a tear effect when instilled into the eye and 
a cauterizing effect when injected 
subcutaneously. 
 
It was found that solutions of different drugs with 
the same concentration of 10% have different 
hypertonic, local irritant and cauterizing activity. 
Solutions of sodium, potassium and calcium salts 
have the greatest hypertonic activity and local 
irritating and cauterizing effects [8-10].  
 
It is concluded that post-injection necrosis and 
abscesses that occur at the injection sites with a 
solution of drugs with hypertonic activity cannot 
occur due to tissue infection during injection, 
since hypertonic solutions have antiseptic 
activity. Consequently, these drugs with 
excessively high hypertonic activity cause post-
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injection necrosis and abscesses not because of 
violations of the rules of asepsis and antiseptics 
during injections, but because of an overly 
pronounced dehydrating effect. 
 
Thus, some solutions of medicines that are 
considered to be of high quality today may have 
excessively high hyper-tonic and/or hyper-acidic 
activity. Therefore, such drugs can have an 
excessively strong aggressive physical and 
chemical effect on the tissues at the injection 
sites, causing post-injection necrosis and 
abscesses.  The results of the experiments 
showed that the most dangerous solutions are 
drugs with excessively high hypertonic activity. 
We believe that knowing the actual values of the 
osmotic and acidic activity of drugs produced in 
the dosage form "Solution for injection" can 
improve the safety of injections and avoid 
erroneous conclusions today. In this regard, to 
improve the safety of medicines, it is proposed to 
monitor their osmotic activity and label their 
osmotic activity on the labels of solutions. 
 

4. DISCUSSION 
 
The appearance of an abscess at the injection 
site of the drug solution can be a serious problem 
in the treatment of any disease. The appearance 
of a local purulent-inflammatory process at the 
injection sites is the reason for diagnosing an 
additional disease in the patient, namely, 
purulent disease. This often requires 
hospitalization and surgical treatment. It turned 
out that one of the reasons for post-injection 
abscesses may be the lack of control of osmotic 
activity of drug solutions, allowing the presence 
of drug solutions with a high concentration of 
dissolved ingredients that give them hypertonic 
activity. In this regard, an excessively high 
concentration of dissolved ingredients and an 
excessively high hypertonic activity of drugs can 
become one of the causes of local nonspecific 
aggressive action on tissues, which may be 
associated with cell dehydration. The fact is that 
the cells are surrounded by a semipermeable 
membrane.  Excessive dehydration of cells can 
very quickly cause irreversible damage in them. 
After that, the dead cells can become a breeding 
ground for infection.  So an abscess may occur 
at the injection site, even of an antiseptic and/or 
disinfectant. 
 

5. CONCLUSION 
 
It was found that an excessively high 
concentration of the drug in the solution gives it 

an excessively large hyperosmotic activity, which 
can cause a local irritant and cauterizing effect at 
the injection sites due to dehydration of the cells. 
Therefore, to increase the safety of drug 
injections, it is necessary to monitor their osmotic 
activity, label their osmotic activity on the labels 
of solutions, and it is necessary to stop the 
frivolous administration of drug solutions with 
excessively high hypertonic activity. 
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