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OECD DRAFT GUIDANCE DOCUMENT FOR STORAGE STABILITY TESTING 

Guidance used in Support of Pre-registration Data Requirements for Plant Protection  

and Biocidal Products 

INTRODCUTION  

1. Plant protection products (PPP) and biocidal products (BP) are designed to be efficacious and 

unchanged when stored for a period of time following production.  This guidance document describes the 

general storage stability requirements and procedures relied upon when verifying a period of product 

stability and package integrity for PPP and BPs. The guidance document is not applicable to microbial PPP 

and BPs. The general storage stability requirements and procedures described in this guidance document 

are based on existing guidelines and procedures.  This guidance document does not intend to give a 

detailed breakdown of storage stability requirements for product type/form (water dispersible granule, 

soluble concentrate, etc.).  There are three principle types of storage stability studies that regulatory 

authorities may require for PPP and BPs: 

(1) Accelerated storage stability tests. 

(2) Ambient storage stability tests. 

(3) Low temperature storage stability tests. 

2. It should be noted that there are a large number of storage stability parameters to consider when 

interpreting storage stability data such as test temperature, test duration, test material packaging, content of 

active ingredient (a.i.) and relevant impurities in the product after storage, test humidity, exposure to light, 

and physical and chemical properties of the product after storage etc. 

3. The guidance document outlines the differences and similarities between storage stability 

requirements in the various regulatory jurisdictions.   

Note 1: The terms "active ingredient", "active substance" and "active constituent" are used in different 

jurisdictions.  These three terms are considered equivalent and valid for purposes of this guidance 

document. 

Note 2: The terms “product”, “preparation” and “formulation” are also used in different jurisdictions.  

These three terms are considered to be equivalent for the purposes of this guidance document. 

CONSIDERATION OF TEST PARAMETERS 

4. Accelerated storage data can be used to provide an indication that the product will be stable for at 

least two years at ambient temperature. The FAO/and WHO Pesticide Specifications Manual [1] 

recommends quantifying active substances(s) before and after accelerated storage at one of the six 

temperature and time regimes provided in CIPAC MT 46.3 [2]. The FAO/WHO manual considers the 

accelerated testing as indicative of product stability for two at least years at 25C.  MT 46.3 specifies a 

glass container or a suitable container for accelerated testing.  There is no humidity specification for 

MT 46.3.  If there is the possibility of product incompatibility at accelerated temperatures, ambient testing 
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should be employed rather than accelerated testing. The EU relies upon the FAO/WHO and CIPAC criteria 

outlined above for accelerated storage stability testing for PPPs and BPs. It is important to note that CIPAC 

MT 46.3 was not developed for the testing of microbial pesticides, because microbial products may require 

specific conditions according to the actual product. 

5. The APVMA 2005 storage-stability guideline [1, 3] recommends one of three accelerated storage 

temperature and duration combinations listed in MT 46.3 for the two year claim.  The applicant must also 

demonstrate (data or argument) no undue interaction between the product and packaging.  

6. USEPA Memorandum 16 Nov 2012 [4] describes an optional protocol for accelerated testing at 

54C  2C for 14 days that may be used in lieu of 12-month room-temperature testing.  The USEPA 

specifies 50% relative humidity in the accelerated study for permeable packaging material [5]. For other 

packaging material there is no humidity specification but the humidity is to be reported.  The USEPA 

Memorandum recommends commercial packaging or smaller packages of the same type of construction 

and material as the commercial packaging. 

7. As of 2014, PMRA (Health Canada) has revised its storage stability data requirements for end-

use products and manufacturing concentrates.  There is now the option of submitting either an accelerated 

storage stability study (54 C for 14 days) or a one-year study at ambient temperature/warehouse 

conditions. 

8. Ambient storage stability testing is required in addition to accelerated storage stability testing in 

certain regulatory jurisdictions (e.g. the EU) regardless of whether the latter storage stability is available. 

The FAO and WHO Pesticide Specifications Manual [1], APVMA 2005 storage-stability guideline [1, 3], 

the USEPA guideline OCSPP 830.6317 [6] and PMRA DIR98-03 [7] describe parameters for ambient or 

‘real time’ stability testing.  Some of these [3,6,7] include a humidity specification for permeable packages.  

Ambient testing temperatures include 20C, 25C, 30C and actual warehouse temperature depending on 

the expected climate for the product.  Testing intervals are typically three months for the first year and then 

every six to twelve months thereafter. The ambient storage stability test should be conducted in 

commercial packaging. It is important to check if the packaging remains suitable for trade after storage. It 

is important to report any apparent corrosion, leakage, malformation and closure of the material packaging 

during and after storage.  Extrapolation between different forms of commercial packaging may be accepted 

on a case by case basis.The EU relies upon the FAO/WHO criteria outlined above for ambient stability 

testing for PPPs and BPs.  The FAO/WHO Manual recommends that PPP formulations should not be 

stored for more than two years.  However, it should be noted that the EU and the APVMA will allow 

storage periods for longer than two years in the case of BPs but the storage period of greater than two years 

must be fully justified and will only be accepted on a case by case basis with the APVMA accepting a 

maximum of three years. 

9. Following each testing interval the product is analysed for active substance content. Some 

regulatory jurisdictions such as the EU also require an analysis of the content of any relevant impurities 

(impurities of toxicological, eco-toxicological or environmental fate relevance) in the product formulation 

after storage.  The FAO/WHO Pesticide Specifications Manual [1] recommends that the active substance 

concentration following accelerated stability testing should not degrade by more than 5% from the 

concentration prior to testing. The FAO and WHO Manual states that if the active substance concentration 

decreases by more than 5% in comparison with the initially measure value, then information about possible 

degradation products should be provided. The EU utilizes this criterion for both accelerated and ambient 

testing while other agencies like the APVMA utilize the FAO and WHO table of tolerances for technical 

concentrates and formulated products [1].  The USEPA and PMRA utilize a slightly different table of 

certified limits when deciding upon the acceptability of active ingredient degradation in the product [8]. It 

is significant to note that regulatory jurisdictions seem to diverge on the base reference point, for active 
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ingredient content upon storage. The EU and FAO/WHO compare the level of active in the formulation 

after storage with the level of active in the formulation at time zero in the test sample (T0). The remaining 

regulatory jurisdictions compare the level of active ingredient content in the formulation after storage with 

the nominal concentration (N) on the label. The methods of analysis used for active substance and relevant 

impurity content in the product should be fully validated. 

10. USEPA Memorandum 16 Nov 2012 [4] and USEPA guideline OCSPP 830.6317 [6] state that at 

the end of each test period, the product should be evaluated for physical changes that include 

inhomogeneity, phase separation, clumping, and other changes that would interfere with the usefulness or 

safe handling of the product.  Test containers should also be reweighed at the end of each test interval. 

11. The APVMA 2005 storage-stability guideline [1, 3], PMRA DIR98-03 [7] and USEPA guideline 

OCSPP 830.6320 [9] describe the visual-inspection procedure to evaluate the effects of the product 

formulation/preparation on the package/container during storage.  Such a confirmation of no significant 

interaction between the product and packaging may be performed concurrently with ambient or accelerated 

stability testing. It should be noted that the EU requires additional information in relation to the physical 

and chemical properties after accelerated or ambient storage that may have an adverse effect on the 

application and /or safety of the product. The exact physical and chemical properties that require testing 

after storage are based on product types (Croplife International formulation type codes). The EU 

requirements for these physical and chemical properties are in line with the requirements specified in the 

FAO/WHO Manual. It should be noted that in the case of BPs, EU, guidance is not yet available regarding 

specific Product Type (PT) regarding the physical and chemical properties required after storage.   

12. If the active substance in the product is sensitive to light and the formulation/preparation is 

expected to be exposed to light in storage, some regulatory agencies require an assessment of light 

stability. Exposure testing with actual sunlight or simulated sunlight is recommended. Testing protocols for 

active substances in aqueous media [10, 11] or pharmaceutical formulations [12] may be adapted to 

pesticidal and biocidal formulations/preparations. 

13. Some regulatory jurisdictions require low temperature stability testing for liquid 

preparations/formulations. The USEPA and the PMRA do not require low temperature stability 

testing. The EU and APVMA require that low temperature stability is addressed; however in both 

cases a label warning against cold storage will negate the need for low temperature stability testing. 

Procedures for assessing the stability (i.e. homogeneity, phase separation, stability of emulsion, etc.) 

of liquid preparations/formulations stored at low temperatures (ca.  0 C) have been described in 

CIPAC MT 39.3 [13].  Procedures for assessing the stability of petroleum formulations at low 

temperatures (e.g. -5C and -10C) have been described in MT 48 [14], MT 51 [15] and MT 54 [16]. 

14. For solid formulations/preparations in flexible packaging intended for the EU, the effects that 

stacking such packaging may have on physical and chemical properties during storage must be 

investigated.  There should be no loss of granule integrity or caking on storage of flexible packs. The 

flexible packaging should remain stable. The stacking pressures applied should be typical of those in 

commercial practice and fully justified.  For example, CIPAC MT172.1 is a guideline to assess flowability 

of certain solid granular preparations (i.e. not suitable when water is added as a formulant) following 

accelerated storage and stacking pressure. 

15. If there is concern that storage may render a product unsatisfactory for its intended use, the 

submitter may generate data that verifies that storage has not changed the performance and safety of the 

product.  These tests may include full and complete dissolution of water-soluble packaging, palatability of 

baits, effectiveness of aversive agents, performance of delivery systems, performing application tests using 

practical relevant equipment, etc.  
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SUMMARY OF TEST CONDITIONS AND TOLERANCE LIMITS AFTER STORAGE 

16. A summary of the storage stability test conditions and tolerance limits after storage are provided 

in Tables 1 to 4. 

Table 1:  Accelerated Testing Conditions 

 

Agency Temperature, Time, Package Humidity 

FAO/WHO CIPAC MT46.3* in glass jars or commercial packaging Not required. 

USEPA Optional. 54C 14 days in commercial packaging or 

smaller packages of equivalent materials. 

50% relative humidity if 

package is permeable 

EU CIPAC MT46.3 in glass jars or commercial packaging 50% relative humidity if 

package is permeable 

APVMA 54C for 14 days or 45C for 6 weeks or 40C for 

8 weeks in commercial packaging 

May be required 

PMRA 

(Canada) 

Optional. 54°C 14 days in commercial packaging or 

smaller packages of equivalent materials. 

50% relative humidity if 

package is permeable 

*MT46.3 is not intended for testing microbial pesticides, which may require conditions according to 

the product. 

Table 2: Active Substance Degradation Limits in the Product after 

Accelerated and Ambient Storage 

 

AI Nominal Concentration (N) USEPA & 

PMRA (Canada) 

EU & FAO/WHO 

APVMA 

N < 1.0% N  10%  

 

If there is a decrease of ≥5% in 

concentration of active ingredient 

from the test sample at time zero, 

then additional information will 

be required.* 

 

N ≥ 5.0%  

1.0% < N  20.0% N  5% 

2.5% < N  10.0%  

10.0% < N  25.0%  

20.0% < N  100% N  3% 

25.0 < N  50.0%  

50.0% < N  100%  

*  According to the FAO and WHO Manual "It is generally accepted that deviations of ± 10% of the nominal 
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active ingredient content do not significantly influence the biological performance. Where the active 

ingredient is unavoidably subject to degradation during recommended storage, an overage ≤10% of the 
nominal content may be applied to compensate for degradation. Alternatively, a limit <95% for active 

ingredient content after the storage stability test may be proposed". 

Table 3: Ambient Testing Conditions 

Agency Temperature, Tolerance, Interval and 

Duration 

Humidity and 

Light 

AI Degradation 

Limits 

FAO/WHO 20C or 30C  2C or ambient laboratory 

temperature (measured) 

May be required Table 2. 

USEPA 20C or 25C (no tolerance specified) or 

warehouse temperature conditions 

(measured and reported) in commercial 

packaging or smaller packages of 

equivalent materials.  Assay at initial and 

at every 3 months for one year.  Test may 

continue with intervals every 6 months 

thereafter.  (see Note below) 

50% relative 

humidity if 

package is 

permeable 

Table 2 

EU 20C, 25C or 30C (mean temperature 

and extremes to be reported) in 

commercial packaging or smaller 

packages of equivalent materials.  Assay at 

initial and 24 months. Alternatively, the 

test may be conducted with shorter 

intervals (6, 12, 18 months, etc.) if the 

applicant feels that there may be a 

potential problem with storage stability of 

the product after two years or a shorter 

shelf life than two years is claimed by the 

applicant. 

Humidity to be 

reported. 

Exposure to light 

may be required 

if product is 

sensitive to light. 

Table 2 

APVMA At or above 25C in commercial 

packaging or smaller packages of 

equivalent materials. Assay at initial, 6, 

12, 18 and 24 months. 

May be required Table 2 

PMRA 

(Canada) 

20°C or 25°C (no tolerance specified) or 

warehouse temperature conditions 

(measured and reported) in commercial 

packaging or smaller packages of 

equivalent materials.  Assay at initial and 

at every 3 months for one year.  Test may 

continue with intervals every 6 months 

thereafter.  (see Note below) 

50% relative 

humidity if 

package is 

permeable 

Table 2 
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Note : Each container should be weighed at the beginning of the test and at each of the test intervals, 

prior to and after sampling. 

Table 4: Sub-Ambient Testing Conditions 

 

Guideline CIPAC 39.3 CIPAC 48.1 CIPAC 48.2 CIPAC 51 CIPAC 54 

Product Liquid Miscible 

Tar Oil 

Emulsified Tar 

Oil 

Miscible 

Undiluted 

Petroleum Oil 

Miscible 

Diluted 

Petroleum Oil 

Test 

Temperature 
0C  2C -10C  1C -5C  1C -5C  1C Room 

Temperature 

Test Length 7 days 16 hours 48 hours 48 hours 4 hours 

Report Volume and 

nature of any 

separated 

material 

1) Amount of separated oil 

2) Character of any deposit 

remaining in sieve. 

Amount of separated free oil 
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DEFINITIONS AND ABBREVIATIONS  

APVMA – Australian Pesticides and Veterinary Medicines Authority  

BP – Biocidal product 

CIPAC-MT – Collaborative International Pesticides Analytical Council- Miscellaneous Techniques  

EU – European Union 

FAO – Food and Agriculture Organisation of the United Nations 

OCSPP – US EPA’s Office of Chemical Safety and Pollution Prevention 

PMRA – Pest Management Regulatory Agency, a branch of Health Canada 

PPP – Plant protection product 

US EPA – United States Environmental Protection Agency 

WHO – World Health Organization of the United Nations 


