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Rationale: 

The biological purity of pollen collected to prepare allergen extracts is 
currently based on particle counts, as determined by optical microscopy. 
Acceptable levels of biological contaminants (plant parts, fungal spores, 
foreign pollen…) are internally proposed by manufacturers in the USA and by 
regulatory agencies in Europe. 

The study objectives are to: 1) examine a large number of pollen lots from 
different species to identify the commonest biological contaminants difficult to 
recognize during the completion of pollen purity assessments, and 2) propose 
recommendations on how to count and interpret their presence. 

Methods: 

1,408 pollen lots comprising multiple tree, weed, and grass species, obtained 
for the production of allergen extracts, were obtained and analyzed over five 
years at a large USA manufacturing company. Pollen samples were stained 
with Calberla’s solution and examined by optical microscopy under 400X.  

Results: 

The commonest structures that could interfere in the completion of pollen 
purity assessments and the associated interpretation are: Pollen grains with 
uncommon morphologies and disruptions, large numbers of miscellaneous 
fungal spores, presence of aggregated spores, unusual plant parts, presence 
of arthropods, and presence of active fungal growth. 

Conclusions: 
The presence of large number of plant parts and miscellaneous spores 
indicates the pollen needs further cleaning. Single aggregations of spores 
should be counted as individual particles. Mites/insects should be counted as 
individual particles and classified in a distinct group of contaminants. The 
suitability of disrupted pollen to prepare allergen extracts should be evaluated. 
If fungal growth is present, the pollen should be discarded. An atlas 
illustrating examples of the structures mentioned and others is necessary to 
properly train individuals to perform pollen purity evaluations. Volumetric 
counts should be considered.  

Pollen is a raw material used to manufacture allergen extracts. Because pollen 
is obtained from outdoors, it is exposed to moisture and rainfall, man-made 
contaminants (i.e., fumes, pesticides, and heavy metals), and biological 
contaminants (i.e., airborne fungal spores, foreign pollen grains, plant 
fragments, and insects). 

In addition to other quality parameters, the pollen collected for pharmaceutical 
applications must met strict purity specifications for biological contaminants to 
minimize their potential impact on the derived pollen allergen extracts.  

The most relevant contaminants counted, but not generally identified, are 
foreign pollen grains, fungal spores, and plant parts. However, other biological 
structures, difficult to identify by optical microscopy, are often present and not 
reported. 

World-wide use guidelines to perform and interpret pollen purity evaluations are 
lacking. They are either internally proposed by allergen manufacturing 
companies in the USA and by regulatory agencies in Europe.  

Because the allergenicity of most biological contaminants is unknown, the 
results of pollen purity evaluations should be interpreted with caution. 

 Examine a number of pollen lots from different species to 
identify the commonest biological contaminants observed during 
the completion of pollen purity assessments. 

 Propose recommendations on how to count and interpret their 
presence. 

 A total of 1,408 pollen lots were obtained for the production of 
allergen extracts by 33 different specialized collectors in the USA 
and Europe, using currently accepted protocols. The collectors 
also cleaned, and dried the pollen 

 The lots comprised 801 (56.9) tree, 404 (28.7%) weed, and 203 
grass (14.4%) different batches. 

 The lots collected were shipped to a large US allergen 
manufacturing company, where their identity was verified and 
their purity analyzed by optical microscopy by qualified scientists. 
The internal pollen purity specifications in place at the company 
are summarized in Table I.  

• Equipment:  Two biological compound optical microscopes 
with photo-documentation capacities (Nikon Acu-Scope 3000 
Digital and Omax CS-M82ES) 

• Staining: Calberla’s or Alexander’s solutions 

• Magnification: 400X 

• The purity results obtained were entered in a database and 
representative photographs were taken for the purposes of: 

 Accept/reject lots 

 Provide additional recommendations for further pollen 
cleaning, if needed and deemed feasible to achieve 

 Provide recommendations regarding the presence and 
identification of biological structures not commonly 
reported  

 

 A properly performed and interpreted microscopic 
inspection of pollen can provide valuable information 
regarding the quality of the pollen used to 
manufacture allergen extracts. 

 The presence of biological contaminants in pollen is 
impossible to avoid and difficult to interpret, in part 
because their clinical relevance and how they could 
impact the resulting allergen extracts, at particular 
concentrations, is unknown. 

 It is important to ascertain whether pollen 
contaminants are as result to inadequate cleaning or 
active biologic colonization.  

• The presence of a large number of plant parts 
and miscellaneous spores indicates the pollen 
needs further cleaning. This pollen does not 
necessarily need to be discarded. 

• The presence of pollen grains with atypical 
morphologies and specialized plant parts should 
be expected. The individuals performing pollen 
quality analysis should become familiarized with 
those structures and properly recognize them. 

• The presence of Arthopods in pollen should also 
be expected. Each of these contaminants should 
be counted as individual particles and included in 
a group named “Other Contaminants”. 

• The suitability of disrupted pollen to prepare 
allergen extracts should be evaluated.  

• If fungal growth is present, the pollen should be 
discarded. 

• Aggregated fungal spores should be counted as 
single particles.  
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Most Common Reasons for Failing Pollen Lots  

Contaminant above specification - Should these lots be 
discarded? 

Miscellanea fungal spores   Plant parts 

 

    
     
  
 
 
 
 
 
 
 
 

        
 

Table I: Pollen purity specifications internally used by a 
large allergen manufacturer in the USA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Component Specification limits 

Plant Parts <5% 

Fungal Spores 

<1% 
Foreign 

Pollen 

Mixed Pollen 

Single Species 

Other Contaminants 

Ragweed Pollen <0.1% 

Alnus incana Ambrosia artemisiifolia 

50 mm  50 mm  Periconia spp 

Cercospora spp 

Alternaria spp 

Results (II) 

Results (III) 

Presence of Non-Common Structures - What do They 
Mean?  

Atypical Pollen Grains 

 
 

 
 
 
 
 
 
 

Specialized Plant Parts 

 
 
 
 
 
 
 
 

Arthropods 
  

 
 
 
 

Fraxinus velutina 

Immature grain 

Betula pendula 

Unusual tetracolpate grain Typical tricollpate grain 

What Could Affect Pollen Quality? 

 
Release of Cytoplasmic Content - Should this Pollen Be 

Discarded?  
 
 
 
 
 
 
 
 
 
 
 

Fungal Growth on Pollen - Should This Pollen Be 
Discarded? 

 
 
 
 
 
 
 
 
 

Spore Clumps - How to Count Them? 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 

Grass pollen 

50 mm  

Cytoplasmic Mass 

Amaranthus retroflexus 

50 mm  

Cytoplasmic Granules 

Chenopodium album Olea europaea 

50 mm  

Thrichomes 

Plant Parts 

Quercus robur Broussonetia papyrifera 

50 mm  

Zygomycete sporulating 
structure 

Hyphae 

Acacia spp 

Ascospore clump 

Celtis spp 

Spore Clump 

Quercus alba 

Mite Plant Parasite 

 An appropriate organization should prepare and 
implement training courses to properly perform 
pollen purity evaluations. This organization should 
certify individuals who demonstrate performance.  

 Because the medical relevance of pollen biological 
contaminants is largely unknown, volumetric instead 
of particle counts should be considered until the 
technology currently used evolves and can be 
automated.  

Recommendations 

Ambrosia artemisiifolia 

Insect Fragment 

Spore Clump 

Casuarina equisetifolia 

50 mm  

50 mm  

50 mm  

50 mm  


