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Abstract

Entomological collections face significant challenges in storing and preserving dissected structures of insects (especially the most 
delicate and tiny ones). For pinned specimens, few alternatives are available to keep dissected parts along with their source speci-
mens, with pinnable microvials commonly used. However, world suppliers for these special microvials are scarce and their cost may 
reasonably impact the budget of less wealthy institutions. To provide a low-cost alternative, we designed a reliable entomological 
dissection microvial, based on materials easily found in most local office and laboratory equipment suppliers. Our microvials are 
based on two main items, Polypropylene (PP) microcentrifuge tubes and Ethylene Vinyl Acetate (EVA) hot-melt glue. Their man-
ufacturing process is very simple and is described and illustrated in detail. The proposed microvials tend to have good ability for 
archiving, since the materials used for their main parts (PP and EVA) show good chemical adhesion and PP microcentrifuge tubes 
can safely contain most common preserving solutions for an indefinite time. Their endurance was tested under normal use conditions 
in our collection for the past five years and materials showed no degradation. Moreover, all components are classified as non-toxic 
and are safe for manipulation, storage and disposal by any educational or research facility. Finally, they fit into the category of 
sustainable solutions once they are long-lasting, reusable and can be manufactured from used microvials that would be discharged.

Key Words

Alternative methods, entomological collections, genitalia vials, microtubes, preserving, storage

Introduction

Zoological collections hold ex situ biological material 
of all kinds of animals. Their main purpose is to keep 
and guard faunal representatives and data for biodi-
versity knowledge and for scientific studies in a vast 
range of areas like public health (e.g. Hoffmaster et 
al. (2002)), agriculture (e.g. Davies et al. (1999)) and 
climate change (e.g. Parmesan et al. (1999)) (Suarez 
and Tsutsui 2003; Pyke and Ehrlich 2010; Paknia and 
Koch 2015). Zootaxonomy and zoosystematics are 
particularly dependent on zoological collections as 
sources of data on species morphology, diversity, dis-
tribution and for acquiring biological samples (Suarez 

and Tsutsui 2003; Pyke and Ehrlich 2010). Therefore, 
proper storage and maintenance of specimens deposit-
ed in collections are crucial for preserving biological 
and historical heritage of living beings throughout time 
(Engel et al. 2021).

As the most diverse group of organisms on Earth, in-
sects are unmatchable in diversity of species, morpholog-
ical traits and habits (Zhang 2011; Storck 2018); thus, en-
tomological research often relies on surveying specimens 
from collections aiming for a wider and deeper look on 
a given taxon (Camargo et al. 2015). The vast majority 
of the entomological collections are maintained mainly 
through public funding, due the high costs involved and 
their non-profit purpose (Britz et al. 2020).
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However, leaving collections maintenance pro-
grammes at the mercy of political-economical decisions 
may be problematic, especially in Global South coun-
tries which struggle frequently to maintain long term 
policies devoted to non-basic needs (Agenda 2030 2015; 
Magalhães 2024). Add to that the tariff and exchange rate 
issues when purchasing imported laboratorial supplies 
(most from EU and US) and you may rapidly face an 
unfeasible scenario for less wealthy countries and their 
institutions, to keep well-maintained biological collec-
tions (Quintans-Júnior et al. 2020). Yet, many countries 
considered as “megadiverse” fall into the aforementioned 
category, which amplifies issues related to the lack of 
adequate structure and resources for them to safeguard 
properly the vast entomological material coming from 
their native areas (Paknia et al. 2015).

Preserving the most delicate diagnostic structures of 
insects, such as mouthparts, appendages and genitalia, 
poses a challenge to entomological collections. If prop-
erly preserved, these parts can last for centuries, safe-
guarding important biological information. In the case of 
preserving insect genitalia, microvials with glycerine are 
widely used as an alternative to mounting on permanent 
slides or simply gluing them to small paper boards, as 
it allows for further manipulation of the preserved parts 
(Young and Beirne 1958; Gurney et al. 1964).

However, finding vials suitable for this purpose is 
not an easy task, as they need to be small (around 1.0 
to 2.0 centimetres) and attachable to the specimen’s 
pin from which it was extracted. With this issue in 
mind, Gurney et al. (1964) presented all existing solu-
tions and techniques available at the time involved in 
preserving insect genitalia in microvials. Later, Deitz 
(1979) proposed the use of very small glass vials with 
cork stoppers, despite Gurney et al. (1964) having al-
ready condemned this practice, as the cork tends to 
dry out and crack. Aiming to solve that, van Doesburg 
(1980) suggested manufacturing PVC tubes sealed 
with a silicone stopper derived from medical supplies, 
resulting in the first self-manufactured low-cost mi-
crovial. However, the resulting tube was too big for 
smaller specimens and acquiring the needed medical 
supplies is not practical for a typical entomologist. So 
far, all commercial alternatives for genitalia microvials 
are variations of these techniques and are still widely 
used in collections worldwide.

Although simple in design and not demanding expen-
sive materials for production, these tubes are manufac-
tured for a very small niche market and have a consid-
erably high final price. We surveyed the purchase costs 
for entomological microvials from online stores of seven 
worldwide suppliers and reached an average cost of 27.5 
US Dollars per 100 units (Table 1). The value may not 
seem absurd at first glance, but when scaled up to pur-
chases around tens of thousands of units (ordinary num-
bers of pinned specimens preserved in many entomolog-
ical collections), it can impact the budget of collections. 
Additionally, all these suppliers are physically located in 

Europe (with one in Australia) (Table 1) which makes 
the acquisition even harder for collections located in the 
Global South.

Faced with these challenges on a daily basis, our 
staff at the Entomological Collection of the Federal 
University of Tocantins (CEUFT) is constantly looking 
for affordable, but adequate, solutions for preserving 
and maintaining specimens. Over the past five years, 
we have successfully used self-manufactured dissec-
tion microvials for pinned specimens, which remain in 
very good condition. Taking into account that similar 
resource limitations affect emerging collections world-
wide, we present here a step-by-step guide for produc-
ing a low-cost entomological microvial for storage of 
the genitalia and other dissected structures, using ma-
terials readily available from local suppliers anywhere 
in the world.

Materials and methods
Material used

A)	 Hot-melt glue gun (Fig. 1A).
B)	 Ethylene Vinyl Acetate (EVA) hot-melt adhesive 

stick (Fig. 1B).
C)	 0.1 ml Polypropylene (PP) microcentrifuge tubes 

(Fig. 1C).
D)	 Flat or round tipped tweezer (Fig. 1D).

The methodology implemented on manufacturing 
the microvials was developed, based on the study of 
the suppliers’ instructions for application of the materi-
al used, instructions found in Gurney et al. (1964) and 
trial and error method. Once consistent and adequate 
results were achieved, the technique developed was 
summarised in a Mounting instructions section along 
with a pictorial instruction chart (Fig. 2). Material 
quality and composition may vary depending on the 
supplier; thus, testing and adapting may be required 
for best results. A Tips and Recommendations section 
provides important considerations for avoiding most 
common problems while assembling and using the 
manufactured microvials. Cost survey (Table 1) was 
based on internet searches throughout all main inter-
national and local suppliers of entomological material 
we found. For image processing and drawings, we used 
Adobe Photoshop CC.

Results
An alternative entomological dissection 
microvial for pinned specimens

Our proposed entomological dissection microvial con-
sists of a Microvial PP cap with an EVA pinnable head 
and a Microvial PP body (Figs 2, 3).
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Figure 1. Equipment and materials used for assembling the dissection microvial. A. Hot-melt glue gun; B. Hot-melt glue sticks; 
C. Microtubes; D. Tweezers. See “material used” section for details on each item.

Figure 2. Pictorial instructions for assembling the dissection microvial. A. Applying the hot melted glue on the tube cap; B. Waiting 
for the glue to obtain moulding consistency; C. Moulding the droplet; D. Dissection microvial assembled. See “mounting” section 
for details on each step.

Mounting instructions

A)	 Apply a small drop of melted EVA glue on the cap 
of the tube (Fig. 2A);

B)	 Wait around 20 seconds until the melted glue drop-
let acquires mouldable consistency (Fig. 2B);

C)	 Use a tweezer to mould the upper part of the drop-
let (Fig. 2C). Compress the droplet until its width 
reaches around 2.0 mm while also compressing it 
against the cap to form a wider base of contact with 
the cap (Fig. 2D).

Tips and recommendations

A)	 Scrape or sand the tube cap to ensure best adhesion 
of EVA glue.

B)	 Ensure that the tube’s cap is dry and clean prior to start.
C)	 The glue must be very hot to secure adhesion with the 

tube’s cap. It will be hot enough if you wait approxi-
mately 30 seconds more after the glue starts to melt.

D)	 It may help to use a touch of mineral oil or glycerol 
on the tweezer’s tips to avoid adhesion with de EVA 
glue while moulding.
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E)	 It requires a bit of practice until you start to stan-
dardise the size and shape of the EVA tip. However, 
it may be perfectly functional in various shapes and 
sizes, even not being aesthetically ideal.

F)	 The recommended width of the EVA tip (2.0 mm) 
is based on our usage experience. A thinner EVA 
tip can crack more easily and may not hold the pin 
firmly enough, while an exaggerated wide tip may 
be too hard to be pierced and you may end up bend-
ing the pin trying so.

G)	 While filling the tube with glycerine, use just 
enough fluid to safely cover the dissected structure, 
never fill the tube completely (Fig. 3A–C). Com-
bine it with piercing the tube slightly angled down-
wards (Fig. 3B) and you will avoid the glycerine 
coming into contact with the cap, preventing the 
fluid from accidentally leaking from the tube. For 
details on techniques for proper usage of genitalia 
microvials, see Gurney et al. (1964).

Discussion
Usage

The idea for an alternative dissection microvial originated 
from the growing need for genitalia vials for pinned spec-
imens deposited in CEUFT. However, pinnable microvials 

can be used to store a variety of structures and even en-
tire specimens, especially those that are too delicate to be 
dry-mounted, allowing them to be kept in entomological 
drawers. Since most insects whose genitalia were intended 
for mounting in our collection ranged from 1.0 to 20.0 mm, 
we fabricated only 0.1 ml units. In case larger specimens are 
prepared, microvials of larger volumes might be used to fab-
ricate the genitalia vials to contain their dissected structures.

Endurance

After successfully assembling the microvials, we started 
conducting some tests seeking to improve its production 
for better resistance and usability. Despite no systematic 
testing being implemented, our trials did successfully track 
some sources of problems during assembling, which were 
addressed and resulted in increased production success, 
replicability and reliability. Most important tests aimed 
to check: the strength of adhesion of the EVA head with 
the PP microvial cap; the adequate length of the EVA head 
for practical and secure pinning; the bending/pulling resis-
tance of the EVA head; the attachment and sealing of the 
microvial cap with its body. Tests’ results were satisfactory 
for our daily use in the CEUFT and usability matched the 
commercial dissection microvials we have used previously. 
Knowledge acquired during these trials resulted in the tu-
torial described within the Materials and methods section.

Figure 3. Entomological specimens at CEUFT mounted in pins with their genitalia stored in the dissection microvials. A. Box with 
specimens; B. Mounted microvial in lateral view; C. Mounted microvial in upper view.

Table 1. Comparative value of dissection micro-vials amongst several worldwide suppliers and the estimated cost of self-manufac-
tured ones. P/100 = approximate price per 100 units; AP/100 = average price per 100 units amongst surveyed suppliers. Values are 
in US Dollars. The survey was made on 14 August 2024.

Supplier Country Store website P/100 AP/100
Australian Entomological Supplies Australia entosupplies.com.au 50.00 27.50
OMNES Artes Italy omnesartes.com 30.00
Entosphinx Czechia entosphinx.cz 30.00
EntomoAlex-gr Italy entomoalex-gr.com 23.00
Veldshop Netherlands veldshop.nl 13.00
Paradox Poland insectnet.eu 19.00
Self-manufactured - - 2.50 -
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Production hazards

Polypropylene is widely used in various commercial 
products, including domiciliary goods and food pack-
ing. Tubes and vials made of this polymer are considered 
non-toxic and leave minimal residuals if used according 
to suppliers’ recommendations (AMA 2025).

Hot melt EVA glue is a formaldehyde-free adhesive 
and is also implemented in a variety of applications, 
from home to industrial. Moreover, it can be used in-
doors and does not demand personal protective equip-
ment (Zhang et al. 2023). Special care must be taken 
while handling the hot-melt glue gun; like any other 
electric device, it has to be used properly to avoid risk 
of electrocution. Additionally, the hot metal tip, at 
peak temperature, may harm the user if not handled 
carefully.

Archiving ability

Core components of polypropylene microtubes and hot-
melt EVA glue, meaning PP and EVA, are amongst the 
most used and reliable materials for professional appli-
cation in many segments, including museums and col-
lections logistics (Tétreault 1993). The ability for ar-
chiving of our dissection microvials tends not to be a 
problem once combination of EVA and PP have good 
adhesion (if jointed properly) and PP vials can store 
solutions, based on most common conserving mediums 
(e.g. ethanol, formaldehyde, glycerol, mineral oil) for 
indefinite time in standard laboratory conditions (Weib 
and Pruszkowski 2013).

Sustainability

Besides reducing costs, producing your own laboratory 
supplies may help reduce excessive acquisition of con-
sumables, once you can produce the supplies in quan-
tities that are really going to be used. For assembling 
our dissection microvials, we acquired brand new mi-
crotubes; however, there might be no practical impedi-
ment for using already used ones. In this case, just make 
sure they are cleaned and free from any contaminant 
that may harm the structures to be stored or the person-
nel handling the material. The dissection microvials can 
also be reused, so in case the specimens or structures 
stored are discharged or transferred to other mediums, 
the microvial can be used for storing new ones. Addi-
tionally, the microvials are easily repairable (e.g. in case 
the EVA head breaks or detaches from the tube cap, a 
new one can be rapidly provided). That being said, we 
believe the dissection microvials proposed here gener-
ate minimum long-term plastic waste and, despite its 
components making part of the plastic industry chain, 
they are as friendly as possible for the environment (Ur-
bina et al. 2015).

Conclusions
The budget of many biological collections is dependent 
on non-permanent funding, which may shrink due to po-
litical and economic decisions at any time, even in sci-
entifically well-structured countries like the USA (Dal-
ton 2003; Gropp 2003). Cost-effective methodological 
alternatives may represent a buffer for scientific insti-
tutions during financial crises. In some cases, they may 
even permanently replace more expensive commercial 
supplies. If manufactured properly, the dissection mi-
crovials proposed here should last as long as any of the 
commercially available versions, since most share simi-
lar composition to the homemade ones. They can also be 
rapidly made by researchers and students in their labs or 
at home, without waiting for product delivery. More im-
portantly, the estimated cost of production is around 2.50 
US Dollars per 100 units, corresponding to 1/12th the av-
erage price of commercial ones (Table 1). Disadvantages 
of using these vials include the time needed for man-
ufacturing the microvials at scale, especially for larger 
collections or projects. Aesthetics traits (e.g. branding, 
uniformity, presentation) may also play an important role 
on the decision of which microvial to purchase. Institu-
tions may prefer to keep standardised supplies in their 
collections and continue to use items they already rely 
on, even at a higher cost.
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