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Introduction 

Scorpion bites is an actual public health problem in several parts of 
the world because, either incidence, or severity of envenomations is high 
and managed with difficulty by health services, or for these two reasons 
at the same time. Many potentially dangerous scorpions inhabit the 
under developed or developing countries and numerous envenomations 
go unreported. Officially, it has been estimated that there are 1.2 million 
scorpion stings per year around the world leading to 3250 deaths 
(0.27%). The 2014 Annual Report of the American Association of 
Poison Control Centers’ National Poison Data System (NPDS) reported 
16,440 case mentions for scorpion envenomations. However, because of 
underreporting, this is probably an underestimation of the true number 
of stings [1-4].

Scorpion venoms contain many bioactive components. Several of 
the long-chain peptides were shown to be responsible for neurotoxic 
effects. These toxins are basic polypeptides with molecular weights 
of approximately 7,000 kD, without enzymatic action and have been 
shown to affect the ion permeability of excitable cells [5-11].

Scorpion antivenom immunoglobulin’s (antivenom) is the only 
specific treatment for envenoming by scorpion bites. Antivenom can 
prevent or reverse most of the scorpion envenoming effects, and play a 
crucial role in minimizing mortality and morbidity. These preparations 
are included in the WHO List of Essential Medicines and should be part 
of any primary health care package where scorpion bites occur [12-14].

The antivenom is produced by milking venom from the desired 
Scorpion, injecting the milked venom into a horse, sheep, rabbit, or goat 
to stimulate animal immune system. The subject animal will undergo 
an immune response to the venom, producing antibodies against the 
venom’s active molecule which can then be harvested from the animal’s 
blood and used to treat envenomation. Internationally, antivenoms 
must conform to the standards of pharmacopoeia and the World Health 
Organization (WHO).

Currently, there is an urgent need to ensure availability of safe, 
effective and affordable antivenom, particularly to those in developing 
countries and to improve the regulatory control over the manufacture, 
import and sale of antivenom [3,15,16].

Scorpion venom contains neurotoxic peptides that interact with 
ion channels leading to massive damage to nervous system. Through 
this interaction, scorpion venom can cause excitation of the nerve and 
muscle, hormonal secretion, and disturbance in the control of salt and 
water balance and regulation of blood pressure [9,17-19]. 

The clinical symptoms upon envenomation indicate a general 
stimulation of the autonomic, somatic and peripheral nervous systems. 
The severity of scorpion envenomation and the increased risk of 
mortality, especially among children, are mainly attributed to cardio-
respiratory pathology [15,20].

Materials and Reagents 
Chemical tests

Determination of pH: The pH of the selected samples was 
measured using an appropriate pH meter calibrated just before use 
against standard buffer solutions (pH 4 and pH 7). WHO requirement 
to produce antivenoms stated the pH of the antivenom product should 
be in the range of 6-7.

Determination of m-cresol: 

Preparation of the buffer solution pH 9 

Solution A: 6.18 gm of Boric and 7.45 g potassium chloride (0.1 M) 
to be dissolved in 1000 ml water.

Solution B: 0.1 N sodium hydroxide R.

To 1000 ml solution A, 400 ml solution B was added, sodium 
hydroxide was added gradually to the mixture until pH 9 is reached.
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Abstract
The aim of this study was to investigate the efficacy and stability of scorpion antivenom brand. Several tests 

were applied on scorpion antivenom samples obtained from the same batch. The samples were subdivided into two 
groups. The first group was stored at real storage conditions i.e. at (3 ± 2ºC) dry storage areas while the second 
group was subjected to accelerated storage conditions i.e. (25 ± 3ºC, RH75%). Many samples taken from both 
conditions were tested chemically through determining the pH values, m-cresol preservative levels, albumin content 
by polyacryl amide gel electrophoresis (PAGE) and measuring the protein content. These samples were also tested 
pharmacologically for determining the potency, measuring the LD50 (lethal dose which kills 50% of the test animals), 
pyrogen testing, sterility testing and abnormal toxicity. The results obtained from both chemical and pharmacological 
tests using antivenom samples stored at real time storage condition (3 ± 2ºC) and accelerated storage condition (25 
± 3ºC, RH75%) showed no significant changes in terms of potency, pH values, sterility, preservative content, the 
pharmacological effect and efficacy.
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Potassium ferricyanide solution

Exactly 5 gm of potassium ferricyanide was washed with 3 ml water 
then dissolved and diluted with water up to 100 ml (this preparation 
was prepared immediately before use).

Aminoantipyrine solution R: 100 mg of aminoantipyrine was 
dissolved in 100 ml buffer solution pH 9.

Preparation of the sample

Two test groups were prepared. The first group consists of six 
antivenom ampoules which were selected randomly from the batch of 
scorpion antivenom stored in real conditions (3 ± 2ºC). The second 
group which consists of six antivenom ampoules were subjected to 
accelerated conditions (25 ± 3ºC, RH75%). 0.2 ml of each sample 
(contains up to 0.35% of m-cresol) was diluted to 3.5 ml water to give a 
final concentration of (200 µg/ml).

Procedure

A total of seven beakers were labeled to be used, the first was set as 
a blank. Six other beakers 0.5 ml of the prepared samples was added 
to each beaker. Then 5 ml of aminoantipyrine and 5 ml of potassium 
ferricyanide were added to each beaker successively. The prepared test 
samples were left for 10 minutes at room temperature then each sample 
absorbance was measured at 540 nm using a UV/vis spectrophotometer.

Standard m-cresol preparation 

M-Cresol Solution (250 µg/ml) stock solution was prepared by 
weighing exactly 1 gm m-cresol and transferring it to 1 litre volumetric 
flask and the volume was made to the mark by using distilled water. 
Exactly 2.5 mL were taken and completed to 10 mL. 

A series of appropriate dilution were made to construct the 
calibration curve and the sample concentrations were determined from 
the calibration curve. 

Determination of the total protein content/ determination 
of Albumin content: The antivenom solution was diluted with 25% 
sucrose solution in 0.01 M phosphate buffer, pH 7, to a protein 
content of 10 mg/ml. 10 µl samples of the antivenom solution were 
applied to polyacrylamide gel membranes in the separation chamber 
and electrophoresed. A standard sample of albumin 1 mg/ml was run 
simultaneously with antivenom samples. The gel was then removed 
from the separation chamber and placed in the developing chamber 
and development was carried out using the same machine according 
to the following programmed method. The electrophoretic mobilities 
of the antivenom and albumin were compared following staining with 
Coomassie blue.

Pharmacological tests
These Tests are performed on either Albino white male mice (20 ± 

0.1 gm) or adult albino (New Zealand rabbits) of either sex weighing 
2-3.5 kg that are obtained from the Experimental Animal Unit. The 
animal was kept at an ambient temperature and given free access to 
food and water. 

Determination of LD50: Mice were divided into different sets to 
determine intravenous doses that would kill 50% of the animals (LD 
50). Each set (comprised 10 animals) was injected intravenously via 
the tail with one of the following doses: (0.15, 0.175, 0.2, 0.225, 0.25, 
0.275, 0.3, or 0.325 mg kg-1) from Lq scorpion venom. The signs and 
symptoms of envenomation as well as the number of dead animals after 
24 hours were recorded in each group. The LD 50 is calculated using 
special logarithmic/graph paper. 

Potency testing of the scorpion antivenom: The potency of the 
polyvalent scorpion antivenoms was assayed by the mixture of the 
antivenom and the venom(s) against which the antivenom was raised in 
different proportions keeping the concentration of either one constant. 
The mixtures were incubated at 37ºC for 60 minutes, centrifuged 
and the supernatants injected intravenously into groups of 4 mice of 
uniform weight, age, sex and strain. The overnight mortality (24 hours) 
was determined. The mixture that contains the highest concentration 
of venom and does not kill the mice represents the neutralizing power 
of the antivenom (or its titer) against that venom. 

Testing of abnormal toxicity: One ml of the undiluted antivenom 
solution was injected intraperitoneally into each of 5 mice weighing 17-
22 g and 5 ml intraperitoneally into each of two guinea-pigs weighing 
between 250 g and 350 g. The animals are observed over a period of 7 
days. The animals were observed for any signs of ill health within the 
indicated time.

Testing of pyrogen: The test was carried out according to the 
British Pharmacopeia 1993. The aim of this test was to measure the rise 
in body temperature evoked in rabbits by the antivenom injection of a 
sterile solution of the substance to be examined.

In this test, two groups of rabbits (each group consists of 3 rabbits) 
were chosen for the test. The rabbits were kept individually in a quiet 
area with an appropriate uniform temperature. The test was carried out 
in a quiet room with no risk of disturbance or exciting the animals. 
Food was withheld overnight and until the test was completed, and 
water withheld during the test. The animals were retained in rabbit 
restraining cages only by loosely-fitting neck stocks; the rest of the body 
remained relatively free so that the rabbits may sit in a normal position. 

Before 24 hours of testing the rabbits were treated with intravenous 
injection of 10 mL per kilogram of body mass of a pyrogen-free 9 
g/L solution of sodium chloride R which was warmed to 38.5°C. The 
temperature was recorded by using a thermometer with a precision of 
0.1°C precision. Measurements began 90 min before injection into the 
marginal vein of the ear of each rabbit over a period of 3 minutes. The 
temperature was recorded and continuing for 3 h after the injection of 
the solution. 

In the main test, and for the first group, the antivenom samples 
could warm to 38.5°C before injection. Each rabbit was injected with 
the antivenom that was stored at real time storage condition (3 ± 2ºC) in 
the same position as stated above. The antivenom volume was 0.5 ml per 
kg of body mass. The second group was injected with antivenom sample 
that was stored at accelerated storage condition (25 ± 3ºC, RH75%.).

To perform this test, appropriate probes that were connected to 
APT 91 automatic pyrogen testing equipment were inserted in the 
rabbit rectal into a depth of 5 cm and rectal temperature was monitored 
in the pretests and the actual tests. 

Test of sterility: A filter unit is properly assembled and sterilized 
prior to use. The contents of the prescribed number of ampoules were 
transferred to filter assembly under strict aseptic conditions. The 
contents of the ampoules were filtered with the aid of a pressure. The 
membranes were removed aseptically. One of the membranes was 
placed in 100 ml of FTM and the other one in 100 ml of TSB. The 
FTM media was incubated at 30-35ºC and TSB at 20-25ºC for 14 days 
only. The media were examined for macroscopic evidence of microbial 
growth at the 3rd, 7th, 10th and 14th days of incubation. Positive control 
of culture media as well as negative control tests were carried out using 
the same procedure.



Page 3 of 6

Citation: Elhag DE, Mahmoud RAK (2017) Efficacy and Stability of Scorpion Antivenom: At Different Storage Conditions. Pharm Anal Acta 8: 570. 
doi: 10.4172/2153-2435.1000570

Volume 8 • Issue 12 • 1000570
Pharm Anal Acta, an open access journal
ISSN: 2153-2435

salivation, micturation, defecation, increased respiration, tremor and 
occasional convulsion. Before death, the animal exhibited decreased 
motor activity, depressed respiration, gasping and convulsion. Post 
mortem macroscopical examination of the hearts and lungs showed 
cardiac arrest in systole with congestion of the heart in addition to 
hemorrhagic patches in the lung.

Testing the potency of the antivenom: When the potency of 
the used antivenom (Psc 91 H) was tested against Lq venom it was 
found that the titer of the antivenom is similar to that indicated in the 
pamphlet of the product. At the LD50 of 55 the venom was neutralized, 
and all the injected mice were survived (4 out of 4 mice injected). At 
higher doses (60 LD50) only 50% of the injected mice survived (2 out 
of 4 mice injected) in higher doses (65 LD50) none of the injected mice 
survived see Table 5. 

The results obtained by titrating the antivenom batches at different 
at accelerated condition (25 ± 3ºC, RH75%) are shown in Table 6.

Testing of abnormal toxicity of antivenom: Testing the abnormal 
toxicity of the product resulted in insignificant outcome since none 
of the injected mice (5 mice per group) or guinea pigs (2 guinea pig 
per group) showed any signs of ill health for the whole monitored 
time (7 days). All animals survived and were healthy by the end of the 
experiment. Comparing the effect of sample stored at real condition 
(3 ± 2ºC), to that subjected to the accelerated condition (25 ± 3ºC, 
RH75%) gave no significant difference. See Tables 7 and 8.

Testing the presence of pyrogenic material

Measurements: The average measured temperature of first 

Results
pH test: pH measurements of the randomly selected ampoules 

after being subjected to two different storage conditions (real and 
accelerated) showed that the values were comparable and within the 
limits of the acceptable range indicated for the produced antivenom. 
WHO requirement to produce antivenoms, stated the PH of the 
antivenom product should be in the range of 6-7 (Table 1).

Measurements of m-cresol content of ampoules was previously 
stored at the appropriate storage condition (real, 3 ± 2ºC) and at 
accelerated condition (25 ± 3ºC, RH75%). showed that there was a 
minor change in m-cresol concentration, but this change was neither 
significant nor out of the range of the acceptable limits that was 
indicated on the pamphlet of the ampoules (Table 2). 

Measuring the protein content of the polyvalent scorpion 
antivenom obtained randomly from the batch and kept at the two 
selected storage conditions real time storage condition (3 ± 2ºC) and 
accelerated storage condition (25 ± 3ºC, RH75%). showed that the 
protein content in the two sample classes were comparable (Table 3). 
The WHO guidelines states that he total concentration of proteins 
in antivenoms should preferably not exceed 10 g/dl, unless a higher 
protein content is justified and authorized by the competent authority.

Pharmacological studies

Determination of LD50: When Leiurus quinquestriatus (Lq) 
scorpion venom was injected into mice in gradually increasing doses 
ranging between 0.15 and 0.325 mgKg-1 intravenously the LD50 was 
found to be 0.25 + 0.02 mgKg-1. See Table 4.

All animals injected with the venom showed signs of scorpion 
envenomation which included, fighting behavior, lacrymation, hyper 

Ampoule Number Real time condition Accelerated condition
1
2
3
4
5
6

6.274
6.31
6.281
6.75
6.283
6.271

6.132
6.155
6.142
6.211
6.152
6.151

Table 1: PH measures of polyvalent scorpion antivenom (Psc 91H) subjected to 
real time storage condition (3 ± 2ºC) and accelerated storage condition (25 ± 3ºC, 
RH75%).

Ampoule 
No

Real time condition (3 ± 2ºC) 
concentration (mg/ml)

Accelerated condition (25 ± 3ºC, 
RH75%). concentration (mg/ml)

1
2
3
4
5
6

3.05
2.99
3.01
3.05
2.99
3.01

2.95
2.94
2.92
2.94
2.95
2.92

Table 2: m-cresol concentration (mg/ml) in Psc 91H scorpion antivenom subjected 
to real time storage condition (3 ± 2ºC) and accelerated storage condition (25 ± 
3ºC, RH 75%).

Ampoule 
No.

Real time condition (3 ± 
2ºC) concentration (mg/ml)

Accelerated condition (25 ± 3ºC, 
RH75%) concentration (mg/ml)

1
2
3
4
5
6

6.88
6.33
6.36
7.04
6.52
6.58

6.54
6.31
7.06
7.29
6.63
7.27

Table 3:  Protein concentration (mg/dl) in Psc 91H scorpion antivenom subjected 
to real time storage condition (3 ± 2ºC) and accelerated storage condition (25 ± 
3ºC, RH 75%).

Group LQ Dose 
(mgKg-1)

Number of dead 
mice Dead % of mice

1
2
3
4
5
6
7
8

0.150
0.175
0.200
0,225
0.250
0.275
0.300
0.325

0
1
2
4
5
7
9

10

0
10
20
40
50
70
90
100

Table 4: Determination of intravenous LD50 of Leiurus quinquestriatus scorpion 
venom.

Ampoule 
No.

Dose of venom (LD50/ml)
45 50 55 60 65

Alive Dead Alive Dead Alive Dead Alive Dead Alive Dead
1
2
3
4
5
6

4
4
4
4
4
4

0
0
0
0
0
0

4
4
4
4
4
4

0
0
0
0
0
0

4
4
4
4
4
4

0
0
0
0
0
0

2
2
2
1
2
1

2
2
2
3
2
3

0
0
0
0
0
0

4
4
4
4
4
4

Table 5: Potency of Psc 91 H polyvalent scorpion antivenom stored at real 
condition (3 ± 2ºC).

Ampoule 
No.

Dose of venom (LD50/ml)
45 50 55 60 65

Alive Dead Alive Dead Alive Dead Alive Dead Alive Dead
1
2
3
4
5
6

4
4
4
4
4
4

0
0
0
0
0
0

4
4
4
4
4
4

0
0
0
0
0
0

4
4
4
4
4
4

0
0
0
0
0
0

1
2
1
1
2
1

3
2
3
3
2
3

0
0
0
0
0
0

4
4
4
4
4
4

Table 6: Potency of Psc 91 H polyvalent scorpion antivenom stored at accelerated 
condition (25 ± 3ºC, RH 75%).
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group in which the rabbits were injected with the antivenom stored 
at real time storage condition (3+20ºC) before and after the test 
were 38, 20ºC and 38, 60ºC before and after the test, respectively. 
Regarding the second group in which the rabbits were injected 
with the antivenom stored accelerated storage condition (25 ± 
3ºC, RH75%.) the measured temperature was 38, 3ºC and 38, 7ºC 
before and after the test, respectively. No significant rising in body 
temperature when the rabbits were injected with the antivenom 
that was subjected to real time storage condition (3 ± 2ºC) and 
accelerated storage condition (25 ± 3ºC, RH75%).

Testing of the sterility of the product: When the sterility of 
antivenom product that was kept at the two selected storage conditions 
real time storage condition (3 ± 2ºC) and accelerated storage condition 
(25 ± 3ºC, RH75% the results was found to be satisfactory. No bacterial 
growth was detected in the incubated samples after 14 days indicating 
the sterility of the product at the two different storage conditions.

Discussion
Chemical tests

In the present study the pH values of the product tested was 
found to be in the acceptable ranges. WHO requirement to produce 
antivenoms, stated the pH of the antivenom product should be in the 
range of 6-7. In several occasions It was recommended that the pH of 
any intravenously injectable product to be in this range since the nearer 
the PH value to 7.4 the less the damage that can occur for the cells of 
the blood [21]. 

Testing the preservative m- cresol content in the antivenom 
Psc 91H stored in two different storage conditions real time storage 
condition (3 ± 2ºC) and accelerated storage condition (25 ± 3ºC, 
RH75%. indicated that there was a slight difference between the results 
of the two conditions, nevertheless, both results were in the acceptable 
limits. It is well known that m- cresol as a phenolic compound is greatly 
affected by drastic conditions such as light and high temperature 
[22]. In this regard, no stated recommendation was found in British 
pharmacopoeias regarding the actual concentration that must be 
used in such preparation. It is also well known that high temperatures 
promote aggregation and formation and protein precipitates which 
is an important indicator of instability [22-25]. In the present study 
evaluating protein content in the scorpion antivenom presents an 
amount of less than 2% in samples obtained at the two different storage 

conditions real time storage condition (3 ± 2ºC) and accelerated storage 
condition (25 ± 3ºC, RH75%).

Investigation of albumin content revealed no signs of albumin 
presence in samples kept at either real-time condition real time storage 
condition (3 ± 2ºC) or subjected to and accelerated storage condition 
(25 ± 3ºC, RH75%). A study conducted by. Nudel et al. concluded 
that the presence of albumin could affect the efficacy of the antivenom 
altering its ability to complex with the venom [26]. However, it is 
well known that the factors which may influence the presence and 
precipitation of albumin include caprylic acid concentration, plasma 
pH and temperature. The effect of these three factors on albumin 
concentration was assessed in terms of filtration speed, residual 
albumin, total protein content and turbidity. The results presented here 
give evidence that the three variables are involved in the precipitation 
process. Since the antivenom products are used intravenously, the 
care of the manufacturers is to reduce the albumin content of their 
products as much as possible [26]. In the present study, albumin 
content was almost not present and different storage conditions did 
not show any appearance of albumin in the tested samples. The WHO 
guidelines states that he total concentration of proteins in antivenoms 
should preferably not exceed 10 g/dl, unless a higher protein content is 
justified and authorized by the competent authority.

Pharmacological tests

The value of the intravenous injection of Leiurus quinquestriatus 
venom obtained in this study was comparable to findings of several 
investigator [27,28]. Oukkache et al. stated that as part of the combat, 
appropriate assessment of scorpion and snake venom 50% lethal 
doses (LD50) is an important step for an accurate evaluation of the 
toxic activity of specific venoms, and is also regularly used to select 
the relevant antivenom batch, as well as to establish the neutralizing 
capacity of vials [18,29].

Regarding the potency test applied in the present study, the 
neutralization power was determined to be 55 LD50. That means that 
the antivenom was able to neutralize 55 LD50 of Leiurus quinquestriatus 
scorpion venom and at the same time preventing L. quinquestriatus 
scorpionism. The used antivenom had strong titration potency which 
is enough to neutralize the venom present in the blood of the victim 
and at the same time quite enough to neutralize the lethal dose of the 
venom in the tested animals. This neutralization was obtained in the 
form of increasing survival time, protecting animal from death and at 

Amp.
No.

Days
1 2 3 4 5 6 7

Real Acc. real Acc. Real Acc. real Acc. real Acc. real Acc. real Acc.
1
2
3
4
5
6

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

NI
NI
NI
NI
NI
NI

Table 8: Abnormal toxicity result of monitoring mice injected with Psc91H scorpion antivenom that was subjected to real time storage condition (3 ± 2ºC) and accelerated 
storage condition (25 ± 3ºC, RH75%).

Guinea.
Pig no.

Days
1 2 3 4 5 6 7

real Acc. real Acc. real Acc. real Acc. real Acc. real Acc. real Acc.
1
2

NI
NI

NI
NI

NI
NI

NI
NI

NI
NI

NI
NI

NI
NI

NI
NI

NI
NI

NI
NI

NI
NI

NI
NI

NI
NI

NI
NI

Table 7: Abnormal toxicity result of monitoring guinea pigs injected with Psc91H scorpion antivenom that was subjected to real time storage condition (3 ± 2ºC) and 
accelerated storage condition (25 ± 3ºC, RH75%).
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the same time it masked any abnormal toxicity signs of envenomation 
that could be noticed in the injected mice. 

Monitoring the effects of antivenom taken from both types of 
samples i.e. real-time storage condition (3 ± 2ºC) and accelerated 
storage condition (25 ± 3ºC, RH75% on the animals tested for 
occurrence of any abnormal toxic effects gave negative signs of toxicity. 
All tested animals showed good health signs, normal behaviors and 
death was not reported to occur as well. The animals in both groups of 
guinea pigs and mice survived for the whole length of the experiment (7 
days) with good health status after being injected with the appropriate 
doses. This effect may be explained by the high purity of antivenom and 
appropriate doses given to the test animals. Chippaux [30] reported 
that improved purification of the antivenom by using immunoglobulin 
fragments in the production has led to increased tolerance and 
efficiency of antivenom at the same time result in clear elimination of 
possible toxicity signs. 

Testing the presence of pyrogenic material revealed that no 
significant increase in body temperature of tested animals appeared on 
the two group rabbits injected with samples kept at real time storage 
condition (3 ± 2ºC) and accelerated storage condition (25 ± 3ºC, 
RH75%. However, antivenom contamination by endotoxins is the main 
cause of pyrogenic reactions in patients. Endotoxins present strong 
biological effects on humans and other mammals when reach their 
bloodstream during bacterial infection or via intravenous application 
of a contaminated medicine. However, increasing antivenom purity 
can enhance the therapeutic effect and would help in general avoid the 
presence of foreign matter that could possibly lead to the unwanted 
effect of pyrogenicity. Unfortunately, the incorporation of refined 
purification techniques to antivenom production process had resulted 
in cost increase [31-34].

It is ethically agreed that sterility is an expected quality of injectable 
drug products including antivenoms by their intended use. Therefore, 
injectable drug products assert to be sterile and are subject to many 
sterility testings before it is used for human being. In the present study, 
and when performing the sterility test on the samples kept at the two 
different storage conditions, and after completing the incubation time 
of 14 days, both samples of under real time storage condition (3 ± 
2ºC) and accelerated storage condition (25 ± 3ºC, RH75%) showed no 
microbial growth. This result confirms the sterility of the antivenom 
product stored at the different storage conditions. The presence of 
m-cresol as preservative and in proper concentrations helped in 
maintaining the sterility of the product in different conditions real time 
storage condition (3 ± 2ºC) and accelerated storage condition (25 ± 
3ºC, RH75%).

Conclusion
The present work suggested that keeping the antivenom at the 

specified temperature and humidity and upon exposure to light for 
longer period does not affect the antivenom in term of its sterility or 
efficacy.
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