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The aim of the study is the elaboration of Rules for Harvesting/Collecting of Pollen to minimize the risks associated with the
use of pollen-based medicinal products.

Materials and methods. The following electronic resources were used in the study: PubMed, Medline, ScienceDirect, Web
of Science, Scopus, Google Scholar, eLibrary, World Allergy Organization, Cochrane Database, Stallergenesgreer, Allergen-
scienceandconsulting, Pharmacopoeia, Fda.gov, fs.usda.gov, Ema.europa.eu. The analysis covered the period from January
1, 2010 until December 31, 2021.

Results. Currently, there are some general requirements for the quality of pollen in Russia, but there are no controls or stan-
dardised procedures for harvesting, drying, and purification of pollen. The USA and EU also lack established qualification pro-
grammes for pollen-collecting companies and/or individual pollen collectors. Regulatory authorities establish requirements
only for visual control of raw materials or delegate responsibility to the manufacturer. The analysis of the existing regulatory
documentation revealed lack of requirements for collection, storage, and processing of pollen used as the raw material for
the production of allergen products. This calls for the elaboration of appropriate regulatory documents. The authors have
compiled the Rules for Harvesting/Collection of Pollen, which include 6 parts. The Rules are intended for individuals directly
involved in harvesting/collection of pollen, and contain requirements for pollen collectors, the process of pollen collection,
documentation, storage, and transportation.

Conclusion. The authors have prepared the Rules for Harvesting/Collecting of Pollen, which include 6 parts. The Rules cover
the whole process of pollen collection and all related processes. The implementation of this document will improve the
process of pollen collection, thus reducing the risks associated with the use of pollen-based medicines. Further studies will
assess the impact of the pollen quality on the safety of medicinal products.
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Lienb. Moarotoska npoekTa Mpasu 3arotoBkK (cbopa) pacTUTENbHOM NbIbLLbI 418 MUHUMMU3ALLMM PUCKOB NPY MPUMEHEH UK
JIeKapCTBEHHbIX MPenapaToB Ha OCHOBE Mbl/bLbl.

Matepuanbl U metoabl. B wnccnegoBaHUMM MCMONb30BaAM CieaylolimMe 3/1eKTpoHHble pecypcbl: PubMed, Medline,
ScienceDirect, Web of Science, Scopus, Google Scholar, elibrary, World Allergy Organization, Cochrane Database,
Stallergenesgreer, Allergenscienceandconsulting, Pharmacopoeia, Fda.gov, fs.usda.gov, Ema.europa.eu. Mouck ocyLiecTsns-
v 3a nepuog, ¢ 1 aHsapa 201 no 31 gekabpsa 2021.

Pe3synbratbl. B HacToAlee Bpema B Poccun cylecTBytoT oblime TpeboBaHUA K KayecTBy MblbLEBOro Matepuana, oaHaKo
KaKoM-N1MB0 KOHTPO/b U CTaHA4APTM3aLMA NPOLLECcca 3aroTOBKM, CYLWKNU U 04UCTKM oTcyTcTByeT. B CLUA u EC TaK¥Ke oTCyTCTBY-
IOT YCTaHOB/IEHHbIE NMPOrPamMMbl KBaMAUKALMKU OpraHM3aLmii no c6opy Nbiiblbl U/UAK MHAMBUAYANbHBIX CEOPLLMKOB. Pe-
TYNATOPHbIE OPraHbl OrPaHUYMBAOTCA BU3YasibHbIMU TPEOOBAHMAMMU K MCXOAHOMY CbIPbIO MW BO3/1aratoT OTBETCTBEHHOCTb
Ha YCMOTpeHMe npou3BoguTens. B xoae aHanusa AenCTBYHOWMX HOPMATUBHbIX AOKYMEHTOB 6bl0 BbIABAEHO OTCYTCTBUE
TpeboBaHMIN B OTHOLEHMU cbOpa, XPAaHEHUA U 06PABOTKM MNblNbLbl, UCNOAL3YEMOM B KaYecTBe Cbipbs 414 NPOU3BOACTBA
/IeKapCTBEHHbIX MPEnapaToB asiepreHoB. B cBA3M ¢ 3TUM CyLLecTByeT HeOBX0AMMOCTb Pa3paboTKM HOPMATUBHbIX LOKYMEH-
ToB. CocTaBneHbl «MpaBuaa 3aroToBKM (cbopa) NbiabLbl», B KOTOPbLIX BblaeneHbl 6 pasgenos. Mpasuaa npegHasHavyeHbl ans
/UL, HEMOCPEACTBEHHO OCYLLECTB/AOLLMX 3aroTOBKY (C60p) NblbLbl, U coAep»KaT TPe6OBaHMSA K 3ar0TOBUTENAM, K MpoLLeccy
cbopa NbiNbLbl, JOKYMEHTALLMMU, XPAHEHMIO U TPAHCNOPTUPOBAHMIO Mbl/bLbI.

3akntoueHue. CoctaBneHbl «lpaBuna 3aroToBkM (cb6opa) NblibLbI», B KOTOPbIX BblAeseHbl 6 pa3genos. CoctaBneHHble Mpa-
BW1A NOJIHOCTBIO PEerNaMeHTUPYHOT npoLiecc cbopa MblbLbl U BCe COMYTCTBYIOLLME eMy NpoLecchl. BHegpeHre foKymeHTa
NO3BOJ/INT MOBbICUTb KAYecTBO cObOpa Mbl/ibLibl, TEM CaMbIM YMEHbLUWUTb PUCKU MPUMEHEHUSA NIeKapCTBEHHbIX NPenapaTos Ha
ee ocHoBe. lnaHnpyeTca U3y4yeHne BAUAHUSA Ka4yecTBa MblbLEBOro CbipbA HAa 6€30MacHOCTb NMPUMEHEHMUS IeKapPCTBEHHbIX
npenapartos.

KntoueBble cnoBa: annepreHcneumobmnyeckas MMMyHOTEPaNuA; NEKAPCTBEHHOE PAaCTUTE/IbHOE Cbipbe; 6e30MnacHOCTb MpUme-
HEHMWA NEKAPCTBEHHbIX NPenapaToBs; HaaNexallan NpakTUKa cbopa; HexkenaTebHble peakLUun; NblibLA; SKCTPAKT annepreHa
Cnucok cokpaueHui: ACUT — annepreH cneumobuyeckana nmmyHtepanusa; JIMN- nekapcteeHHbln npenapat; OPC — obuwan
dapmakoneiHas ctaTba; EC — EBponeickuii Coto3; CLLUA — CoeamnHeHHble LWTatbl AMepuKu; JIPC — nekapcTBeHHOE pacTuUTelb-
Hoe cbipbe; D PO XIV nsganua — locygapcteeHHan dapmakones XIV nsganus; CU3 — cpeactsa UHAMBUAYANbHOW 3aLLMUTbI.

INTRODUCTION

A significant part of the population is affected by
allergic diseases [1, 2]. According to some estimates,
about 20-30% of the world’s population [3] suffer from
allergies, including 1 to 5% of the ones who suffer from
pollen-associated food allergies, which may not neces-
sarily include allergic rhinitis symptoms [4].

The study of the allergic diseases mechanism and
pathogenesis resulted in the development of a modern
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treatment method—allergen-specific immunotherapy
(ASI) [5—-7]. The ASI principle consists in the administra-
tion of gradually increasing doses of pollen-based aller-
gen extract which induces an allergic response, to a pa-
tient [8, 9]. The ASI method is the only evidence-based
etiotropic therapy for allergic diseases [10—-13]. Howev-
er, there are still topical problems regarding clinical ef-
ficacy and tolerability of the therapy [14-16]. Different
dosage forms of allergens and allergoids are manufac-
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tured for the ASI method that uses pollen’s ability to
induce an allergic response [17]. Pollen is a herbal sub-
stance used for the production of allergen extracts, i.e.
active pharmaceutical ingredients (herbal preparations)
which, in their turn, are used for the production of al-
lergen and allergoid products [15]. Herbal substances
are highly diverse and variable in terms of bioactive sub-
stance composition [18-20], which depends not only on
the geographical range and weather conditions, but also
on the period and procedure of collecting/harvesting
[21, 22], and this makes it difficult to establish uniform
standards [23, 24].

Pollen, as a morphological group, has a number
of specific features that are not taken into account in
current regulatory documents. Pollen is a delicate ma-
terial that is rather difficult to collect. The main differ-
ence between pollen and other herbal preparations is
that much of pollen is harvested in the natural habitat,
which has a significant impact on the quality and uni-
formity of the final product [25]. Pollen composition is
affected by genetic and environmental factors, such as
the harvested plants, weather conditions, air and soil
pollution during the plant growth [26,27], which makes
it difficult to assess the products’ safety profile [28]. A
potential development of adverse events, as well as a
medicinal product efficacy in ASI, depend not only on
the administered dose, but also on the biochemical
characteristics of the administered allergen product
[29-33]. The first stage of the study included the elabo-
ration of a controlled physicochemical parameters list,
gualitative and quantitative characteristics (including
macro- and microscopic species-specific characteris-
tics) to be included in the regulatory documentation
for pollen [34].

The efficacy and safety of medicinal products are
affected by pollen harvesting and storage conditions.
To prevent pollen contamination, including the one
with pollen from other plants, the harvesting/collect-
ing of raw materials should be regulated by relevant
documents. In this area, the following regulations
are in force in the Russian Federation: Rules of Good
Manufacturing Practice of the Eurasian Economic
Union adopted by Resolution No. 77 of the Council of
the Eurasian Economic Commission dated November
3, 2016 (hereinafter Resolution No. 77)%; Resolution
No. 15 of the Council of the Eurasian Economic Com-
mission On Adoption of the Rules of Good Practice
of Cultivation, Collection, Processing, and Storage of
Starting Materials of Herbal Origin (hereinafter Reso-
lution No. 15)%; Recommendations of the Board of the

! Rules of Good Manufacturing Practice of the Eurasian Economic
Union adopted by Resolution No. 77 of the Council of the Eurasian
Economic Commission of November 3, 2016 (as amended on July 14,
2021)

2 Rules of Good Practice of Cultivation, Collection, Processing, and
Storage of Starting Materials of Herbal Origin adopted by Resolution
No.15 of the Council of the Eurasian Economic Commission of January
26,2018
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Eurasian Economic Commission dated May 10, 2018,
No. 63.

Pollen collectors must follow the Rules of Good Prac-
tice of Cultivation, Collection, Processing, and Storage
of Starting Materials of Herbal Origin adopted by Res-
olution No. 15 of the Council of the Eurasian Economic
Commission dated January 26, 2018% Chapter 3 “Per-
sonnel” of Resolution No. 15 states: “If the harvesters/
collectors do not have knowledge of the harvested me-
dicinal plants, they should receive training, their work
should be supervised, and appropriate records should
be kept”. At the same time, there are no established cri-
teria and requirements for pollen harvesting/collecting.
The environmental issues should also be given consider-
ation®. All of the above listed factors support the need
for the elaboration of rules for harvesting/collecting of
pollen as a morphological group of herbal substances.

THE AIM of the study is the elaboration of Rules
for Harvesting/Collecting of Pollen to minimize the risks
associated with the use of pollen-based medicinal prod-
ucts.

MATERIALS AND METHODS

The following electronic resources were used in
the study: PubMed, Medline, ScienceDirect, Web of
Science, Scopus, Google Scholar, elLibrary, World Al-
lergy Organization, Cochrane Database, Stallergenes-
greer, Allergenscienceandconsulting, Pharmacopoe-
ia, Fda.gov, fs.usda.gov, Ema.europa.eu. The queries
were made using the following English and Russian
keywords combinations: allergen specific immuno-
therapy; pollen; pollen collection; major and minor,
Allergy, grass allergens; molecular diagnosis; safety;
Allergen extract; Allergen standardisation. The analy-
sis covered the period from January 1, 2010 until De-
cember 31, 2021.

Russian and foreign laws and regulations were used
as study materials. The rules were elaborated based on
the following documents: State Pharmacopoeia of the
Russian Federation, XIV edition (SP Rus., XIV ed.)®; Rules
of Good Practice of Cultivation, Collection, Processing,
and Storage of Starting Materials of Herbal Origin’; Rus-
sian National Standard GOST 24027.0-80 Herbal Sub-

3 Recommendations of the Board of the Eurasian Economic Commission
On the Guideline for the Quality of Herbal Medicinal Products of May
10, 2018, No.6.

4 Order of the Ministry of Natural Resources of Russia of July 28, 2020
No. 494 On Adoption of the Rules for Harvesting Forest Plants for the
Food Industry, and Medicinal Plants (Registered in the Ministry of
Justice of Russia on December 14, 2020, registration N0.61428).

° Forestry Code of the Russian Federation of December 4, 2006
N0.200-FZ (as amended on July 31, 2020). Available from: http://www.
consultant.ru/document/cons_doc_LAW_64299/.

6 State Pharmacopeia of the Russian Federation XIV edition. Vol. I-1V;
M., 2018. available from: https://femb.ru/record/pharmacopeal4.

7 Rules of Good Practice of Cultivation, Collection, Processing, and
Storage of Starting Materials of Herbal Origin adopted by Resolution
No.15 of the Council of the Eurasian Economic Commission of January
26, 2018.
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stances. Rules for Acceptance, and Sampling Methods?;
Russian National Standard GOST 24027.1-80 Herbal Sub-
stances. Identification, Detection of Pest Contamination,
Testing of Impurities and Degree of Fineness®; Russian
National Standard GOST 24027.2-80 Herbal Substances.
Determination of Water Content, Ash, Extractives, Tan-
nins, and Essential Oil*°; Committee for Medicinal Prod-
ucts for Human Use. Guideline on Allergen Products:
Production and Quality Issues. European Medicines
Agency. —London. 2008!; European Pharmacopoeia.
10t ed. European Department for the Quality of Med-
icines'?; US Food and Drug Administration. Compliance
Program Guidance Manual, Chapter 45, Biological Drug
Products, Inspection of Biological Drug Products (CBER)
7345.848%3; Code of Federal Regulations Food and Drug
Administration (21 680.1). Allergenic Products. V.7,

RESULTS AND DISCUSSION

Like other herbal substances, pollen is usually har-
vested from wild and cultivated plants. General Pharma-
copoeia Monograph (GPM).1.7.1.0001.15 “Allergens”**
states that in the case of cultivated plants, the matura-
tion of pollen has to take place in pollinaria — specially
equipped facilities with continuous indoor climate mon-
itoring. Such methods of obtaining raw materials are
used in the EU and the USA. Several large manufactur-
ers, such as Stallergenes (France), have their own polli-
naria®®. This is a new and fairly uncommon strategy that
allows obtaining homogeneous materials and minimiz-
ing man-caused impacts [26].

There are several methods of pollen collection:
manual, vacuum-assisted, and water-assisted. Any of
these methods may be used for pollen collection from
a wide variety of plants. The choice of the method will

8 Russian National Standard GOST 24027.0-80 Herbal substances.
Rules for Acceptance, and Sampling Methods. Available from: https://
docs.cntd.ru/document/1200022938.

° Russian National Standard GOST 24027.1-80 Herbal Substances.
Identification, Detection of Pest Contamination, Testing of Impurities
and Degree of Fineness. Available from: https://rags.ru/gosts/
gost/14034/.

1 Russian National Standard GOST 24027.2-80 Herbal Substances.
Determination of Water Content, Ash, Extractives, Tannins, and
Essential Oil. Available from: https://rags.ru/gosts/gost/30604/.

1 Guideline on Allergen Products: Production and Quality Issues.
Available from: https://www.ema.europa.eu/en/documents/
scientific-guideline/guideline-allergen-products-production-quality-
issues_en.pdf.

2 European Pharmacopoeia. 10th ed. Available from: https://www.
edgm.eu/en/web/edgm/european-pharmacopoeia-ph-eur-10th-
edition.

3 US Food and Drug Administration. Compliance Program Guidance
Manual, Chapter 45, Biological Drug Products. Available from: https://
www.fda.gov/media/73834/download.

1 Code of Federal Regulations Food and Drug Administration (21
680.1). Allergenic Products. V.7. Available from: https://www.ecfr.gov/
current/title-21/chapter-l/subchapter-F/part-680/section-680.1.

5 State Pharmacopeia of Russian Federation XIV ed. GMP.1.7.1.0001.15
Allergens. M.; 2018. Available from: http://pharmacopoeia.ru/ofs-1-7-
1-0001-15-allergeny. Russian

%6 Stallergenes Greer. Allergen Extracts: Derived from Natural Sources.
Available from: https://www.stallergenesgreer.com/manufacturing.
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depend on the experience of a particular collector, avail-
able resources, an area size, and the required amount of
raw materials?’. Each method has its benefits and draw-
backs. The most common method in Russia is a manual
collection by an open method, which is very laborious,
but not very efficient. The water method is more effi-
cient. It consists in placing the plant parts with mature
anthers in trays filled with water. The anthers open
up, and the pollen grains stick to the tray surface. The
main advantage of this method is that it helps to obtain
high-purity materials. However, this method is also very
laborious, and the collected pollen is exposed to mois-
ture, which subsequently stimulates the growth of mi-
croorganisms, including pathogenic ones [26].

The vacuum method is recommended for pollen col-
lection from the plants that grow as a ground cover, like
most weeds. Before starting the collection process, the
area is carefully inspected for any related or unrelated
plants that could by collected by mistake. The collection
is carried out with the help of special devices in the form
of reservoirs fitted with air tubes working similar to a
vacuum cleaner. The main advantage of this method is
that it is relatively simple. The main disadvantage of the
method is that it is impossible to remove all unwanted
plants from the collection area, and the final product
may contain a lot of pollen grains from other plants,
which cannot be isolated. Mechanical sieving is the eas-
iest and most popular method of pollen purification,
as sieving through different micronic mesh sizes helps
to remove biological contaminants that are different in
size from pollen grains. The purification by air allows re-
moval of those impurities that are also different in mass.
However, the air-assisted purification equipment is ex-
pensive and often results in the damage to pollen, which
makes it difficult to assess its allergenic properties [26].

Based on the above, it is recommended to include
three main manual collection methods into the Rules®.
The first collection method uses cyclone dust collectors
and is the most effective of all the three methods. Raw
materials are collected into special bags and can be
processed immediately after the collection. The second
method is more problematic, because pollen is collected
together with flowers. The collected flowers have to be
dried in special convection dryers. Next, the flowers are
cut to separate the pollen, and the pollen is sieved. The
advantage of this method is that it produces dried mate-
rials, already ready for storage. However, a major disad-
vantage of the method is the likelihood of finding parts
of the cut flowers in the harvested materials. The third
method is the least effective of all. Inflorescences are
placed in a plastic bag, without cutting them from the

7 Copes DL, Vance NC, Randall WK, Jasumback A, Hallman R. Vacuum
collection of Douglas-fir pollen for supplemental mass pollinations.
Res. Note PNW-RN-503. Portland, OR: U.S. Department of Agriculture,
Forest Service, Pacific Northwest Research Station. 1991: 9 p.

% Encyclopaedia of Beekeeping. Collection and Storage of Pollen.
Available from: http://paseka.pp.ru/pchela-i-zdorove-cheloveka/614-
sbor-i-xranenie-pylczy-i-pergi.html. Russian
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plant, and are shaken vigorously. This method is more
appropriate for large inflorescences, as it is less likely to
damage the flowers.

The choice of the method should be governed by
the type of the harvested plant. The composition and
quality of pollen depend on a variety of factors, there-
fore, no major biologically active components have been
determined yet that could be used for pollen qualifica-
tion or standardisation.

General Pharmacopoeia Monograph.1.7.1.0001.15
“Allergens”® (SP Rus., XIV ed.); provides the general re-
quirements for the quality of pollen: a harvesting period;
a residual moisture; morphological characteristics; impu-
rities; heavy metals (sulfated ash); pest contamination.
Nevertheless, the general monograph does not contain
requirements for the methods of pollen collection.

The most relevant current regulations include
the following ones: Russian National Standards GOST
24027.0-80, GOST 24027.1-80, and GOST 24027.2-80,
Rules of Good Manufacturing Practice of the Eurasian
Economic Union adopted by Resolution No. 77. The
analysis of the regulatory documents has revealed no
mention of pollen in them. Resolution No.15 applies to
the production of herbal substances by the agricultural
industry and covers the organic material production and
obtaining herbal substances from wild-growing plants.
However, the collection rules do not cover specific as-
pects of pollen collection from wild-growing and culti-
vated plants. At the same time, Resolution No. 77 states
that the requirements for raw materials also apply to
pollen.

Thus, there are some general requirements for the
pollen quality of in Russia, but there are no controls or
standardized procedures for harvesting, drying, and pu-
rification of pollen. The USA and EU also lack specific
qualification programmes for pollen-collecting compa-
nies and/or individual pollen collectors®. Regulatory au-
thorities have established requirements for the allergen
extract quality, but when it comes to the raw materials,
they mainly rely on the requirements for visual control
of raw materials or suggest delegating the responsibility
to the manufacturer. Therefore, allergen extract manu-
facturers usually provide a list of their own requirements
for the companies supplying pollen and/or for individ-
ual collectors [36]. Table 1 summarizes quality control
parameters for some medicinal products by different
manufacturers, which are authorized in Russia [37]. The
standardisation performed is based on the major pro-
tein [38-40].

The pollen composition has an effect on both ef-
ficacy and safety of the—pollen-based herbal medicinal
products. The allergenic composition of pollen depends

9 State Pharmacopeia of Russian Federation XIV ed. GMP.1.7.1.0001.15
Allergens. M.; 2018.

20 US Food and Drug Administration. Compliance Program Guidance
Manual, Chapter 45, Biological Drug Products. Inspection of Biological
Drug Products (CBER) 7345.848. Available from: https://www.fda.gov/
media/73834/download.
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on genetic factors, weather and climate conditions,
man-made factors, a period and methods of pollen col-
lection, its procession, and storage [35]. For instance,
rains damage the exine of pollen grains, and that affects
the allergenicity of the obtained pollen [41]. Therefore,
collection of pollen during rains may affect the allergen
profile of pollen. The qualitative and quantitative com-
position of allergens contained in pollen, is determined
not only by specific weather or soil conditions, but also
by intrinsic genetic properties of different varieties of
plants [42]. If the raw material contains pollen from dif-
ferent plant genera and species, this may result in the
presence of cross-reacting allergens and, consequently,
increase the risks of adverse drug reactions due to the
changes in the dosages of allergens in herbal medicinal
products [43], or reduce the treatment efficacy due to
the allergen incompatibility [44]. The risks of adverse re-
actions to immunotherapy depend on each patient’s in-
dividual model of sensitization to plant allergens [45]. In
general, ASl is regarded a safe kind of therapy. The stud-
ies suggest that the most frequent adverse reactions are
of a local type (64%) [45]. No systemic adverse reactions
have been observed in pre-clinical [46] and clinical [47]
studies.

A proper pollen storage is critical for ensuring the
quality of raw materials and preserving their protein
composition?!. Harvesting, processing, storage, and a
quality control of pollen are performed with due regard
to anatomical and diagnostic properties of plants.

Elaboration of regulatory document setting

requirements for pollen collection

as raw material for medicines production

The authors of this paper suggest an approach to
the elaboration of a document on harvesting/collecting,
storage, and processing of pollen (hereinafter referred
to as the Rules) (Fig. 1). These Rules apply to harvesting/
collecting of pollen from wild and cultivated plants, to
be used as a raw material for the industrial-scale produc-
tion of medicinal products.

The Rules are intended for the individuals who are
directly involved in harvesting/collecting of pollen, i.e.
individual collectors and self-employed businessmen
who have an appropriate certificate of training.

Personnel — pollen collectors

1. In order to be admitted to pollen harvesting/
collecting, a Collector must be checked for infectious
diseases, and if any infection is detected, the Collector
must be suspended.

2. The Collector must meet all the requirements set
forth in the Rules of Good Practice of Cultivation, Col-
lection, Processing, and Storage of Starting Materials of
Herbal Origin.

2 Allergen Science and Consulting. Storage of Allergenic Raw Materials.
Available from: http://allergenscienceandconsulting.com/allergenic-
raw-materials-storage/.
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Figure 1 — Diagram of proper pollen harvesting for medicines production (A.A. Taube, 2021)

Table 1—Principles of standardization of medicinal products for ASI

Allergens
(“Seva Pharma”,
Czech Republic)

Parameter

LAIS
(Lofarma, Italy)

Staloral, Oralair
(Stellergen, France)

Molecular structure Polymer

Polymer Monomer (allergoid)

Standardization Protein nitrogen content

Reactivity index
(characterises the major
antigen)

Allergenic unit (characterises
the antigenic determinant)

Administration route Sublingual (drops, tablets)

Sublingual (drops, tablets) Sublingual (tablets)

3. Prior to harvesting, the Collector must be in-
formed about the principles of handling rare and pro-
tected medicinal plants, and a sustainable use of natural
resources in accordance with the Forestry Code of the
Russian Federation®.

4. The Collector must have sufficient knowledge of
the harvested wild and cultivated plants.

5. Pollen is a highly allergenic product; therefore the
Collector must be protected from its harmful effect.

6. Collectors must be provided with adequate san-
itary-hygienic labour conditions, working clothes, and
appropriate personal protective equipment (PPE).

Technical requirements

for pollen harvesting/collecting

The next stage of the study involved the elaboration
of technical requirements for pollen collection methods.

The authors have carefully studied the process of
pollen collection and formulated the following require-
ments.

1. To minimize the content of heavy metals and oth-
er ecotoxicants in pollen, it is forbidden to carry out har-
vesting near roads and manufacturing facilities.

2 Forestry Code of the Russian Federation of December 4, 2006 No.
200-FZ (as amended on July 31, 2020). Available from: http://www.
consultant.ru/document/cons_doc_LAW_64299/. Russian
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2. Harvested medicinal plants should not be dam-
aged by bacteria or insects, only healthy plants should
be harvested.

3. A harvesting period should coincide with the flow-
ering period of the plant, which may vary depending on
the type of the plant and its vegetation area. For exam-
ple, flowering of birch takes place from the end of April
till the end of May, while flowering of cereals takes place
much later — from the end of May till the end of July.

4. Pollen collection should not be carried out during
or after the rain and in the morning, if there is dew.
Damp or wet plants/trees should not be harvested. A
high humidity increases the risk of mould and bacteria
that are damaging for the pollen allergen. Pollen collec-
tion should take place in the daytime or in the evening
A more specific time of pollen collection depends on the
genus and species of the harvested plant. The collection
time may also be influenced by the region where the col-
lection is taking place.

5. Pollen collection should be carried out in such
a way as to minimize particulate contaminations (e.g.,
from the soil).

6. Contact of raw materials with other types of pol-
len must be avoided in order to prevent cross-contami-
nations.

7. Pollen collection may be carried out by manual

159



REVIEWS, LECTURES
ISSN 2307-9266 e-ISSN 2413-2241

Scientific and Practical Journal

PHARMACY &
PHARMACOLOGY

or vacuum methods. The choice of the method must be
justified for each type of the plant. A proper collection
helps to increase the efficiency of the process and avoid
contaminations of raw materials.

8. The equipment should be made from high-quality
materials preventing cross-contaminations. The machine
parts that are in direct contact with the raw materials,
must be carefully cleaned to avoid contaminations from
previously collected pollen and from residual amounts
of detergents.

9. During harvesting, raw material must be pro-
tected from the exposure to the substances used in the
equipment operation, such as lubricants and fuel.

10. In order to obtain pollen of good quality, the pro-
cessing time should be stuck to. The Collector must de-
liver the harvested raw materials to the customer within
2-3 hours after the collection. If this is not feasible, the
raw materials must be dried. Drying is carried out in con-
vection dryers at 35-40°C [48]. Before drying, the pollen
is spread out in a thin layer on greaseproof paper. This
helps to prevent mould formation during storage. After
drying, plant parts, fungal spores, and insect fragments
are removed from the pollen. The two main purification
methods are mechanical sieving and air purification.

11. The storage of pollen until its delivery to the
manufacturer is carried out according to the Rules of
Good Practice of Cultivation, Collection, Processing, and
Storage of Starting Materials of Herbal Origin.

12. Accompanying documentation is prepared ac-
cording to the Rules of Good Practice of Cultivation, Col-
lection, Processing, and Storage of Starting Materials of
Herbal Origin.

13. It is prohibited to harvest endangered plant spe-
cies (Article 85 of the Administrative Offence Code of the
Russian Federation dated December 30, 2001 No.195-
Fz%).

14. Repeated harvesting of medicinal plants in the
same area is carried out in accordance with the Order
of the Ministry of Natural Resources of Russia dated July
28, 2020 No0.494%,. Pollen is an above-ground organ of
the plant, therefore the collection interval is once in 2
years for annual plants and once in 4—6 years for peren-
nial plants. This is an essential requirement for preven-
tion of medicinal plant extinction.

15. The harvesting/collection method is developed
for each species on a case-by-case basis.

16. Values of organoleptic properties should be de-
termined by dedicated experts for each individual type
of a herbal substance. However, there are some visual
control parameters, which are common for all types of
herbal substances: evident impurities, such as soil or

2 Administrative Offence Code of the Russian Federation of December
30, 2001 No. 195-FZ (as amended on April 20, 2021).

24 Order of the Ministry of Natural Resources of Russia of July 28,
2020 No. 494 On Adoption of the Rules for Harvesting Forest Plants
for the Food Industry, and Medicinal Plants (Registered in the Ministry
of Justice of Russia on December 14, 2020, registration No. 61428).
Russian
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parts of plants; contaminations with pathogenic micro-
organisms, mould, larvae, etc. These problems may arise
when pollen is collected from unhealthy plants, or when
the conditions of raw materials storage are not observed
[49].

Documentation

At the next stage of the study, the authors elabo-
rated the Documentation part of the Good Practice. All
activities performed with raw materials must be doc-
umented. The authors elaborated a Pollen Collection
standard form, which is given in the annex to the Rules.

The Pollen Collection form was compiled, based on
the form for harvesting herbal substances given in the
Rules of Good Practice of Cultivation, Collection, Pro-
cessing, and Storage of Starting Materials of Herbal Or-
igin. The form contains the following fields to be filled:
1. Latin name of the harvested plant (genus, species,

subspecies, variety);

2. Russian name of the plant;

3. Place of collection (district / region / country / geo-
graphical bearings if possible);

4. Date and time of the collection to make sure that
the collection time is chosen correctly;

5. Collector’s data, i.e. his/her full name;

6. Collector’s location. For legal entities—the address
of the company, for the individuals registered as
self-employed businessmen — residential address-
es, to enable a communication with the supplier, if
necessary;

7. Collection/weather conditions, since collection is
forbidden in rainy weather;

8. Nearby plants — to know which pollen impurities
may be present in the harvested material;

9. Insects that may be found on nearby plants—to
perform tests for potential contaminations of pol-
len;

10. Collection method — in order to know which impu-
rities should be tested and which tests should be
performed;

11. The amount of collected pollen;

12. Additional information which may include the grow-
ing conditions if known, and the fertilizers used;

13. Whether the harvested material was dried after the
collection, and if so, which equipment and condi-
tions were used;

14. The circumstances that can affect the quality.

The delivery of the harvested material by the Col-
lector to the customer must be based on a commercial
contract, which stipulates the provision of accompany-
ing documents confirming that the collection of pollen
was performed in accordance with the applicable re-
quirements.

Storage and transportation
Pollen must be stored under well-defined condi-

tions. Requirements for storage and transportation are
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established in the SP Rus., XIV ed. and in the Rules of
Good Practice of Cultivation, Collection, Processing, and
Storage of Starting Materials of Herbal Origin. Individual
storage conditions may be considered for pollen of some
particular plants.

The main requirements are:

1. Pollen and packaging materials must be stored
in dry, well-aerated facilities, protected from rodents,
birds, and insects.

2. Pollen must be packaged in dry, clean, thick bags.

3. Each package must be labelled in accordance with
the Decision of the Council of the Eurasian Economic
Commission dated November 3, 2016 No. 76%. The fol-
lowing has to be specified:

— raw materials names;

— names of suppliers/collectors;

— lot/batch number;

— year and month of harvesting/collecting;

— delivery dates;

— shelf life.

4. Different types of raw materials must be stored in
tight packages to prevent contamination.

5. Packaged raw materials must be stored on trays
to avoid wetting.

6. Pollen herbal substances must be stored and
transported frozen (at a relative humidity of 3+0.5%);

7. Frozen herbal substances should be stored at
temperatures below —18°C, and below —20°C in case of
long-term storage.

CONCLUSION

Based on the results of the performed analysis,
the authors prepared the Rules for Harvesting/Collect-
ing of Pollen, which include 6 parts. The Rules cover
the whole process of pollen collection and all related
processes. The implementation of this document as an
independent part of the Rules of Good Practice of Cul-
tivation, Collection, Processing, and Storage of Start-
ing Materials of Herbal Origin will make it possible to
collect pollen of wild and cultivated plants and obtain
high-quality raw materials (with minimum impurities/
heavy metals/contaminations with pathogenic micro-
organisms/mould, etc.), without detriment to the plant
population.

The availability of a regulatory document establish-
ing requirements for the process of harvesting, storage,
and processing of pollen herbal substances will make it
possible to improve the process of pollen collection, thus
reducing risks associated with the use of pollen-based
medicines. The focus of further studies could be on es-
tablishing the correlation between the quality of pollen
and development of adverse drug reactions.
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