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Abstract

The expense of production and distribution of snakebite antivenom, as well as its relatively 

infrequent use, has caused antivenom to be increasingly difficult to obtain and ultimately 

producing an alarming global shortage. Unused, expired antivenom may represent a significant, 

untapped resource to ameliorate this crisis. This study examines the efficacy of expired antivenom 

over time using in vitro, whole blood clotting, and platelet function statistics. Representatives from 

three years for four different global brands of polyvalent antivenom were chosen and tested against 

their corresponding venoms as well as other venoms that could display cross-reactivity. These 

antivenoms include Wyeth Polyvalent (U.S.; exp. 1997, 2001, 2003), Antivipmyn® (Mexico; exp. 

2005, 2013, 2017), Biotecfars Polyvalent (Venezuela; exp. 2010, 2014, 2016), and SAIMR (South 

Africa; exp. 1997, 2005, 2017). Venoms of species tested were Crotalus atrox against Wyeth; C. 
atrox and Crotalus vegrandis against Antivipmyn®; C. atrox, C. vegrandis and Bothrops 
colombiensis against Biotecfar; and Bitis gabonica and Echis carinatus against South African 

Institute for Medical Research (SAIMR). Parameters recorded were activated clotting time (ACT), 

clotting rate (CR), and platelet function (PF). Preliminary results are encouraging as the 

antivenoms maintained significant efficacy even 20 y after their expiration date. We anticipate 

these results will motivate further studies and provide hope in the cases of snakebite emergencies 

when preferable treatments are unavailable.
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1. Introduction

In 2015, it was estimated that five million people suffered from snakebites annually, causing 

approximately 100,000 deaths and 400,000 permanent injuries. Of these, 30,000 deaths and 

8,000 amputations occurred in sub-Saharan Africa alone (Gutierrez et al., 2010; Kasturiratne 

et al., 2008). Most bites occur in rural areas where medical care is often inaccessible and 

antivenom is scarce. Even if antivenom can be obtained, it is often prohibitively expensive 

(Harrison et al., 2009). Over the past 20 years, the increasing cost of the most effective 

polyvalent antivenoms has reduced demand causing manufacturers to cease production, thus 

opening avenues for the introduction of less effective and safe antivenoms (Alirol et al., 

2015; Harrison et al., 2017).

Companies that have historically produced antivenom for snakebites are shifting to more 

profitable pharmaceuticals, or shutting down altogether. A prime example is the 2003 

discontinuation of the FDA-approved North American Coral Snake Antivenin® (NACSAV). 

Even though production has been reported to resume (Wood et al., 2013), supplies are not 

still available. It has been over 15 years since the termination of this antivenom, however, 

FDA stability studies have allowed repeated extensions to the expiration date of the 

remaining supply of NACSAV (FDA, 2019). Although not as many people in the U.S. may 

be bitten in the staggering numbers as in other countries (Gummin et al., 2017), this is a 

neglected health issue nonetheless.

Furthermore, in 2014, Sanofi Pasteur stopped the production of Fav-Afrique® with a June 

2016 expiration date. This antivenom was considered to be “the world’s only antivenom 

proven safe and effective to treat envenoming from different types of snakes across Sub-

Saharan Africa” (Alirol et al., 2015). Mortality estimates in this area range from 

7,000-32,000 deaths per year (Chippaux, 1998; Kasturiratne et al., 2008), but data are 

fragmented since in West Africa alone mortality has been estimated at 3,557-5,450 deaths 

per year (Habib et al., 2015). These alarming statistics have triggered the World Health 

Organization (WHO) to take note and render snakebite as a neglected tropical disease (NTD) 

(WHO, 2019). Snake envenoming is among the top killers of the 20 NTDs listed by WHO 

(WHO, 2019; Alirol et al., 2015). Because of the antivenom shortage, there needs to be an 

alternative avenue to alleviate the human suffering that is a result of snakebites, and one 

possible short-term alternative could be the use of expired antivenoms that may still be 

capable of neutralizing venoms far beyond their expiration dates.

Currently, physicians in the U.S. are prohibited from administering medications past their 

designated expiration date (American College of Medical Technology, 2015). Because the 

U.S. legislation intended to prevent the diversion of drugs of abuse, criminal sanctions on 

physicians and facilities that use expired drugs and antivenoms may be proposed. The 

reluctance of hospitals to purchase medicine that may expire before use, further exacerbate 

the lack of antivenom.

The stability of lyophilized proteins and anecdotal evidence of the efficacy of expired 

antivenom allow for the possibility that functional products are being overlooked (O’Leary 

et al., 2009; Fuchs et al., 2017). This study explores the activity levels of expired antivenom 
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over time. Four brands of expired antivenom (Table 1) were tested for their ability to 

neutralize the coagulopathic effects of venom from the Western Diamondback Rattlesnake 

(Crotalus atrox), Uracoan Rattlesnake (Crotalus vegrandis), Venezuelan Lancehead 

(Bothrops colombiensis), Gaboon Viper (Bitis gabonica), and Saw Scaled Viper (Echis 
carinatus). The purpose of this study was to evaluate the ability of expired antivenoms to 

continue neutralizing venom activities in vitro beyond their intended dates.

2. Materials and methods

2.1 Antivenoms/Venoms

Inventory was taken of the National Natural Toxin Research Center’s (NNTRC) stock of 

donated expired antivenoms. Lot numbers, expiration or manufacture dates, and indicated 

species were recorded. Antivenoms (AV) included were chosen against venoms of species 

used to produce the antivenom as well as their availability at the NNTRC. In addition, 

sufficient antivenom stocks to supply the study without exhausting a particular lot, and as 

wide a range of expiration dates possible were also taken into consideration. The expiration 

dates of the antivenoms are used throughout the manuscript for identification purposes. With 

the exception of Echis carinatus venom (SIGMA), venoms were from individual specimens 

housed at the NNTRC.

Final selection included Antivenin (Crotalidae) Polyvalent from Wyeth tested against the 

Western Diamondback Rattlesnake (Crotalus atrox, Dimmitt, Co., TX, U.S.A.) venom; 

Antivipmyn® against C. atrox and Uracoan Rattlesnake (C. vegrandis, State of Monagas, 

Venezuela) venoms; Suero Antiofidico Polivalente from Biotecfar C.A. against C. vegrandis 
venom, and the Venezuelan Lancehead (Bothrops colombiensis; captive born) venom; and 

SAIMR Polyvalent against the Gaboon Viper (Bitis gabonica, captive born) and E. carinatus 
(Saw-scaled viper) venoms. As negative controls, C. atrox venom was used against Biotecfar 

antivenom, C. vegrandis venom was used against Antivipmyn antivenom, and E. carinatus 
venom was used against SAIMR antivenom (Table 1). Biotecfar C.A. and SAIMR 

antivenoms were in liquid form as distributed by the manufacturer, while Wyeth, and 

Antivipmyn were lyophilized and reconstituted with 0.85% NaCl solution following the 

instructions as directed on the antivenom package slip.

2.2 Human Subjects

Blood was collected from healthy adults who had not taken any aspirin or drugs that can 

alter blood coagulation 14 days prior to blood draw (IRB #2012-196-R6-A1). One donor 

was used for each experiment, and a total of five donors were used throughout the entire 

experiment process. Briefly, whole human blood was collected via gravity flow in a 50 mL 

test tube containing sodium citrate (3.8% sodium citrate/blood, 1:10) using a 19G3/4 

Vacutainer needle with 12” tubing.

2.3 Sonoclot Analysis of Venom and Venom/Antivenom Activities

Activated clot time (ACT), clot rate (CR), and platelet function (PF) were measured by a 

Sonoclot Coagulation & Platelet Function Analyzer (SCPFA) (SIENCO, Inc., Boulder, CO, 

U.S.A) as described by (Suntravat et al., 2009). A total of 50 μL of venom was incubated 
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with 50 μL of antivenom at 37°C for 30 min. As controls, 50 μL of venom was incubated 

with 0.85% NaCl and 50 μL of antivenom was incubated with 0.85% NaCl at 37°C for 30 

min. A normal saline solution (NSS) was also used as a control. A total of 10 μL of these 

samples were added to SIENCO gbACT + KIT cuvettes along with 10 μL of 0.3M CaCl2, 

and 330 μL of citrated, whole human blood. A total of 10 μL of 0.3M CaCl2 was added to 

one side of a gbACT + KIT cuvette, and then 10 μL of sample (0.85% NaCl, venom/0.85% 

NaCl, venom/antivenom or antivenom/0.85% NaCl) were added to the opposite side of the 

cuvette. Upon adding the CaCl2 and the sample, 330 μL of whole human blood sample was 

added, and the Sonoclot activated. Data were collected by Signature Viewer™ program v.4 

provided by Sienco™, Inc. on a Dell computer and analyzed by Microsoft Excel for Mac 

2011.

2.4 Minimum Venom Concentration Using Sonoclot Analysis

Venom samples were standardized to a minimum concentration of effect on blood samples. 

The minimum concentration of effect was determined as the lowest venom concentration to 

provide a statistically significant difference from NSS control. The ACT, CR, and PF were 

the parameters measured on citrated whole human blood samples (3.8% sodium citrate/

blood, 1:10). The ACT is the time it takes to form a clot by contact activation of the 

coagulation cascade. The contact material for gbACT + KIT is glass beads. The CR is rate of 

clot formation in clot signal/time, and the PF is a result of clot retraction. The release of 

multiple coagulation factors from platelets cause the clot to retract. The PF is detected by 

changes in the viscoelastic measurement of the clot. Fast or robust changes signify stronger 

platelet function. Figure 1 illustrates suitable platelet function showing significant changes 

during the clot retraction phase (normal blood control). It is important to recognize that 

reference values for healthy populations may vary from a specific donor’s normal values. 

Expected values for healthy adults are 1.67-2.6 min (ACT), 9-35 clot signal /min (CR), and 

>1.5 (PF). Reference values for citrated blood using gbACT + KIT cuvettes for healthy 

populations may be different from reference values for specific populations. Concentrations 

of venoms used in this study are shown in Table 1.

2.5 Statistics

A P<0.05 signifies a significant difference when compared to the saline controls and venom 

controls. P values were calculated using a t-test, two-tailed P value on Microsoft® Excel® 

for Mac 2011 v. 17.7.3. A total of 3 trials were evaluated for each sample.

3. Results and Discussion

In June 2017, the WHO included snakebite envenoming in the category A of its list of 

neglected tropical diseases. In doing so, this will put forth the urgency of the pathology of 

snake envenoming attracting more attention by governmental agencies and other powers of 

wills, which in turn, we hope, will provide more resources to allow for the improvements of 

antivenom availability, accessibility, affordability, and efficacy. Presently, there are 

antivenoms that are marked with expiration dates that are potentially functional (Tan et al., 

2019) and could be an alternative for snakebite therapy when companies cease to produce 

them due to the vicious cycle of antivenom market decline, which is created by the high 
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prices of antivenoms that drives down their affordability; thereby, reducing the sales of 

antivenoms. In addition, these expired antivenoms could also be used in the event of 

emergencies by non-indigenous venomous snakebites in which the specific antivenoms of 

the country of origin cannot be obtained on time. There is evidence of paraspecific 

neutralization of snake venoms (Ainsworth et al., 2018; Rogalski et al., 2017); however, this 

may require higher dosing since pre-clinical neutralization studies done by premixing and 

incubating venoms as recommended by the WHO could deliver a false sense of security in 

using an antivenoms from outside the geographical range from which the venomous snakes 

reside (Visser et al., 2008; Warrel et al., 2008; Rogalski et al., 2017). This study was not to 

determine how well one lot of antivenom can perform over another lot of antivenom since it 

is known that manufacturing of antivenoms can be a complicated process especially when 

dealing with venom variations that occur even within the same species (Salazar et al., 2009; 

Massey et al., 2012; Cantu et al., 2017; Girón et al., 2018). Venom variation can complicate 

immunization protocols causing antivenoms to not have the same neutralizing ability as lots 

produced in earlier years. This study was done to demonstrate the ability for antivenoms to 

maintain their activities extensively beyond their expiration dates.

Antivenom availability is a valid concern and crisis particularly in sub-Saharan Africa and 

parts of Asia (Gutiérrez, 2016; Harrison and Gutiérrez, 2016; Gutiérrez et al., 2017; 

Gutiérrez, 2019). There exist a critical need to make antivenoms available to those countries 

that lack the resources to provide this much needed therapeutic agent to those who suffer a 

debilitating snakebite. Availability should consist of providing safe and effective antivenoms 

in a timely manner and allowing treatments to be inexpensive and accessible to invariably 

remote, underprivileged people. A deteriorating inclination of antivenoms in disparagingly 

short supply places patients at increased risk for unfavorable consequences. The allocation 

of expiration dates, as mandated under federal law (FDA, 2018), to antivenoms and other 

antidotes, further complicates this issue. Nonetheless, analyses have revealed that some 

therapeutic agents are stable far past their labeled expiration dates (Lyon et al., 2006; 

Hoffman et al., 2012; American College of Medical Technology, 2015). Although potency 

may decline, there is little proof that expired drugs deteriorate to unsafe components. 

Whereas potency is vital for some drugs that have a limited curative window, many 

antivenoms are dosed via titrated to reach a desired effect.

In this current study, a total of four antivenoms consisting of three different years per 

antivenom were tested with whole human blood for their efficacy to neutralize venom 

activities affecting ACT, CR, and PF. The goal of this study was to utilize an in vitro assay 

that would be able to determine and compare the efficacy of older antivenoms to that of 

newer ones. Additionally, there is a strong initiative to minimize the use of animal studies 

whenever possible; and although Sonoclot Analysis may not give information on how well 

antivenoms can neutralize neurotoxins, it can determine neutralization of hemotoxins by 

antivenoms which more than likely can infer the ability to neutralize lethal activity.

Crotalus atrox venom was used first for evaluating antivenoms from the U.S. since it was 

used in the immunization protocols to produce Wyeth and Antivipmyn antivenoms. Wyeth 

antivenom significantly neutralized C. atrox venom’s activities on ACT and PF, while the 

CR, although neutralized, did not fully recover to normal basal values (Fig. 2). The data 
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suggest that the year 1997 antivenom was just as effective as those from 2001 and 2003. 

These results, especially for year 1997, were positive since they suggest that these 

antivenoms are potentially viable over 20 years after their expiration date. Antivipmyn, an 

antivenom similar to Anivip (the newest antivenom in the U.S. market), has the ability to 

neutralize C. atrox venom as well (Fig. 2). Even though the three lots were able to neutralize 

at least one of the activities tested, year 2005 was the most effective since it neutralized all 

the three activities. The year 2013 was effective in neutralizing the venom’s activity on ACT, 

it showed significant neutralizing activity for CR even though the numbers did not return to 

normal basal values, and no significant neutralization was seen for PF (Fig. 2). There were 

similar findings for the year 2017, although there was some neutralization, the values were 

not restored to the range of the normal controls as in the 2005 antivenom. This study was 

merely to test efficacy in older antivenoms, which was accomplished with these particular 

antivenoms, but it also appears to show that there are differences between lots of the 

Antivipmyn antivenoms. These differences could arise from a number of factors ranging 

from the condition of the immunization hosts, the use of different lots of venom in the 

immunization protocols, and changes in manufacturing protocols, to name a few. 

Nonetheless, the fact that the 2005 antivenom was still significantly effective in neutralizing 

C. atrox venom indicates the potency of these expired antivenoms. As a negative control, C. 
atrox venom was used with Biotecfar since this venom is not used in the immunization 

protocol to produce the Venezuelan antivenom. Although there is some neutralization that 

occurred on the venom’s activity on PF for all the years tested and on CR for only year 

2010, values did not return to NSS values, which was to be expected (Fig. 5).

We then sought to test the SAIMR antivenom from South Africa. The ability to neutralize 

the ACT activities of B. gabonica venom by SAIMR antivenom proved to be significant for 

all three years, 1997, 2005 and 2017. In this particular antivenom, ACT and CR were 

significantly restored to normal control values with antivenom that had expired 20 years 

after the expiration date. Although B. gabonica venom did not have a substantial effect on 

platelet function while testing the 2005 and 2017 antivenoms, the venom appeared to affect 

platelet function when testing year 1997. There was a significant venom response in PF as 

compared to the saline control, which was significantly neutralized by the antivenom (Fig. 

3). In the subsequent years, 2005 and 2017, the donors’ blood platelets did not respond 

significantly to the venom. It may have been that the platelets of that individual donor 

included in the year 1997 experiment were more susceptible to the venom than the rest of 

the donor population. Medication, sampling discrepancy, and operator technique can alter 

reference values. In this study, all donors had platelet functions >3 for their normal controls. 

As a negative control, E. carinatus venom was used with the SAIMR antivenom since E. 
ocellatus venom was used to develop this antivenom. Significant venom neutralization was 

detected on ACT for antivenom years 1997 and 2017 when compared to the venom controls; 

however, the values did not return to the values of the normal controls. No venom 

neutralization was detected on ACT for year 2005. All three years of SAIMR were able to 

significantly neutralize CR when compared to the venom controls, but years 1997 and 2005 

were not able to return to normal basal levels as were achieved with year 2017 (Fig. 5). 

Echis carinatus venom did not affect PF.
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We next evaluated Biotecfar antivenom for years 2010, 2014 and 2016 all which had 

significant neutralizing ability on the activities of B. colombiensis venom on ACT and CR. 

All three years were able to restore values to that of the normal saline controls (Fig. 4). This 

venom did not affect PF for all donors. Although it has been described that B. colombiensis 
venom does contain disintegrins (Calvete et al., 2015) that affect platelet function (Sanchez 

et al., 2009; Suntravat et al., 2016a), the abundance of these disintegrins in this particular 

venom sample may not have been sufficient to affect this parameter in this specific assay 

(Suntravat et al., 2016b), thus causing no alterations as compared with the normal saline 

controls when whole blood was tested. When using C. vegrandis venom, the ability of 

Biotecfar to neutralize its effect on ACT was significant, but the ACT values were not 

restored to the levels of the normal saline control with all three antivenom years. These two 

Venezuelan venoms along with E. carinatus are procoagulant since they all accelerated the 

ACT as compared to the normal saline controls (Figs. 4 & 5). These venoms are in contrast 

to the other venoms (C. atrox and B. gabonica) used in this study that contained 

anticoagulant activity as demonstrated by the delayed ACT (Figs. 2 & 3). Crotalus vegrandis 
venom did not significantly affect CR. Although the venom significantly affected PF in the 

experiments done with years 2014 and 2016, no significant neutralization occurred. While 

the insert for Biotecfar antivenom indicates that it can neutralize Crotalus venom, it did not 

have the ability to fully neutralize C. vegrandis venom components that affect blood factors. 

This may explain why the Venezuelans produced another antivenom (Suero Anticrotalico) 

solely for Crotalid species. It is known that C. vegrandis venom contains a mixture of 

hemotoxins and neurotoxins (Viala et al., 2015), and because neutralization of this venom 

was not impressive does not imply that Biotecfar antivenom does not have the ability to 

neutralize those important neurotoxins that can lead to death. However, if lethal components 

are not efficiently neutralized, it may not be because the antivenoms are expired but because 

they initially never had the capacity to do so. As another negative control, Antivipmyn 

antivenom was used to test its neutralizing abilities on the activities of C. vegrandis venom, 

and it was not unexpected that this antivenom performed poorly. There was no significant 

neutralization of both ACT and CR by antivenom years 2005 and 2017. Year 2013 had 

significant neutralization on the venom activities affecting ACT and CR when compared to 

the venom controls but was still proven to be weak. Crotalus vegrandis venom did not 

appear to have affected the platelet activities of this population of donors (Fig. 5). While C. 
vegrandis venom significantly affected the PF of the population of donors during the 

Biotecfar assay, the values were still not as impressive as those obtained by C. atrox venom 

in which the values for PF were consistently low in all tests (Figs. 2 & 5).

The three negative controls were important to include in this study because they were not 

only an indication that using Sonoclot Analysis is sufficient in measuring the parameters to 

evaluate antivenom efficacy but to determine paraspecific neutralization. Another important 

observation was that antivenoms that are manufactured and distributed in liquid form 

(SAIMR and Biotecfar) were able to maintain their neutralizing abilities even 20 years after 

their expiration date. It is important to note that this study was to examine and evaluate 

antivenom efficacy of expired antivenoms, and it is apparent that if antivenoms are 

maintained at proper conditions, they have the potential to retain their pharmacotherapeutic 

efficacy.
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4. Conclusion

This study demonstrated the ability of expired antivenoms to sustain their pharmacological 

actions up to 20 years beyond their expiration date, and with the alarming global situation of 

antivenom shortages, expired antivenoms could provide an alternative option for snakebite 

treatment.
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Highlights

• We tested the neutralizing efficacy of four global expired antivenoms.

• Efficacy was tested in vitro using Sonoclot Coagulation & Platelet Function 

Analyzers.

• Neutralization of venom activities on activated clot time, clot rate and platelet 

function were significant.

• Antivenoms can maintain their efficacy 20 years after expiration.
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Fig. 1. 
Blood Signature Profiles Generated By A Sonoclot Coagulation & Platelet Function 

Analyzer. The ACT, CR, and PF were the parameters measured on whole human blood 

samples (3.8% sodium citrate/blood, 1:10). Expected values for healthy adults are 1.67-2.58 

min (ACT), 9-35 clot signal units/min (CR), and >1.5 (PF). Reference values for citrated 

blood using gbACT + KIT cuvettes for healthy populations may be different than reference 

values for specific populations. These blood signatures represent neutralization of C. atrox 
venom by Wyeth antivenom. A normal blood signature is represented by the graph labeled 

as “Saline Control”. The graph labeled “Venom Control” is a blood signature containing C. 
atrox venom, the graph labeled “Venom/Antivenom” is a blood signature with C. atrox 
venom and Wyeth antivenom mixture, and the graph labeled “Antivenom Control” contains 

Wyeth antivenom.
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Fig. 2. 
A Sonoclot Coagulation & Platelet Function Analyzer was used to determine the 

neutralization of C. atrox venom effects on ACT, CR, and PF by Wyeth and Antivipmyn 

expired antivenoms. Black bars: NSS 0.85% NaCl, Dark grey bars: venom controls (venom

+NaCl), Medium grey bars: venom/antivenom samples, and Light grey bars: antivenom 

controls (antivenom+NaCl). NSS: normal control, Ca: C. atrox venom, Wy: Wyeth 

antivenom, and AV: Antivipmyn antivenom. ** Indicates significant differences between the 

venom controls and the venom/antivenom samples.
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Fig. 3. 
A Sonoclot Coagulation & Platelet Function Analyzer was used to determine the 

neutralization of B. gabonica venom effects on ACT, CR, and PF by SAIMR expired 

antivenoms. Black bars: NSS 0.85% NaCl, Dark grey bars: venom controls (venom+NaCl), 

Medium grey bars: venom/antivenom samples, and Light grey bars: antivenom controls 

(antivenom+NaCl). NSS: normal control, Bg: B. gabonica venom, SM: SAIMR antivenom, 

Ec: E. carinatus venom. ** Indicates significant differences between the venom controls and 

the venom/antivenom samples. ##/** Indicates significant differences between venom 

controls and venom/antivenom samples and significant differences between normal controls 

and venom/antivenom samples, but the venom/antivenom values did not return to basal 

values of the normal controls.
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Fig. 4. 
A Sonoclot Coagulation & Platelet Function Analyzer was used to determine the 

neutralization of B. colombiensis and C. vegrandis venoms effect on ACT, CR, and PF by 

Biotecfar expired antivenoms. Black bars: NSS 0.85% NaCl, Dark grey bars: venom 

controls (venom+NaCl), Medium grey bars: venom/antivenom samples, and Light grey bars: 

antivenom controls (antivenom+NaCl). NSS: normal control, Bc: B. colombiensis venom, 

Btf: Biotecfar antivenom, and Cv: C. vegrandis venom. ** Indicates significant differences 

between the venom controls and the venom/antivenom samples. ##/** Indicates significant 

differences between venom controls and venom/antivenom samples and significant 

differences between normal controls and venom/antivenom samples, but the venom/

antivenom values did not return to basal values of the normal controls.
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Fig. 5. 
A Sonoclot Coagulation & Platelet Function Analyzer was used to determine paraspecific 

neutralization of C. vegrandis, C. atrox and E. carinatus venom effects on ACT, CR, and PF 

by expired Biotecfar, Antivipmyn, and SAIMR antivenoms. Black bars: NSS 0.85% NaCl, 

Dark grey bars: venom controls (venom+NaCl), Medium grey bars: venom/antivenom 

samples, and Light grey bars: antivenom controls (antivenom+NaCl). NSS: normal control, 

Cv: C. vegrandis venom, Av: Antivipmyn antivenom, Ca: C. atrox venom, Btf: Biotecfar 

antivenom, Ec: E. carinatus venom, and SM: SAIMR antivenom. ** Indicates significant 

differences between the venom controls and the venom/antivenom samples. ##/** Indicates 

significant differences between venom controls and venom/antivenom samples and 

significant differences between normal controls and venom/antivenom samples, but the 

venom/antivenom values did not return to basal values of the normal controls.
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Table 1.

Information of Expired Antivenoms Used For In Vitro Venom Neutralization

Manufacturer Proprietary
Name

Lot/Batch
(Exp. date)

Venoms Used (Conc. in mg/ml)

Wyeth, U.S.A Antivenin (Crotalidae) 
Polyvalent

4928049
(Mar 1997)

4968268
(Aug 2001)

4978260
(Jul 2003)

Crotalus atrox (0.4)

Instituto Bioclon, Mexico Antivipmyn® B-1G-07
(Jul 2005)

B-9A-21
(Feb 2013)

B-3B-05
(Feb 2017)

C. atrox (0.4)

C. vegrandis* (0.25)

Biotecfar C.A, Venezuela Suero Antiofidico Polivalente 140
(Feb 2010)

165
(Sep 2014)

176
(Nov 2016)

Bothrops colombiensis(0.05)
C. vegrandis(0.25)

C. atrox* (0.4)

SAIMR, South Africa Polyvalent Snakebite Antiserum G01646A
(Apr 1997)

P01446
(Jul 2005)

BF 00446
(Nov 2017)

Bitis gabonica (0.25)

Echis carinatus*†
 (0.0075)

*
Venoms were used as negative controls;

†
Venom was a pooled source purchased from SIGMA
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