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COMPLIANCE STATEMENT 

 

This study was performed by Orieus Labs Pvt Ltd test facility under my direction 

(undersigned) according to the protocols based on the indications supplied by the 

following guidelines: 

 Documentation issued the European Commission: Technical Notes for Guidance. 

PRODUCT TYPE 18 – INSECTICIDES, ACARICIDES AND PRODUCTS TO 

CONTROL OTHER ARTHROPODS and PRODUCT TYPE 19 – 

REPELLENTS AND ATTRACTANTS (only concerning arthropods). CA-

Dec12-Doc.6.2. a – Final. 

 USA EPA (USA Environment Protection Agency), EPA Product performance test 

guidelines OPPTS 810-3700: insect repellents to be applied on human skin, July 

7, 2010. 

 WHO Guidelines. 

The results of this report completely and faithfully reflect the raw data generated by the 

Study. 

 

 

 
Date: 21-03-2022 

Study director 

Kiran Kumar B.B.  
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1. OBJECTIVE OF THE STUDY 

The objective of the study was to evaluate repellency of fabric samples which are 

impregnated with insect repellent by using “Hand in Cage technique”. 

 

 

2. TEST ITEM 

 Sample Name: 

  1. Untreated Fabric Sample 

  2. Treated Fabric Sample (Anti- leishmaniosis 

  Treatment against Sand flies) 

 

 Received date: 17-03-2022 

 Test Facility ID: Orieus 

 
3. BACKGROUND 

Hand in cage technique was used to evaluate the given samples by comparing number of 

landings and bites made by sand flies during the 5 minutes exposure on to the forearm of 

volunteers wrapped with insect repellent impregnated test sample and a test sample without 

any insecticide (control) in a cage containing 100 number of female Sand flies. Forearms of 

the volunteers without any test sample were also inserted for 30 seconds to check propensity 

for biting of the sand flies and to use the data to extrapolate number of bites for 5-minute 

exposure. Percentage protection offered by the test sample was calculated based on 

reduction in number of bites per experiment and the percentage of efficacy offered by the 

test sample was calculated based on reduction in number of landings per experiment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. TEST SPECIFICATIONS 

Technique: Hand in Cage Study Protocol for Sand fly Repellent products as per EPA 

guidelines 

Pest: Sand flies 

Number of  Sand flies Per Repetitions: 100  

Assessment Frequency: 5 minutes 

Evaluation Method: Percentage of protection and Percentage of efficacy 
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5. DEFINITIONS 

Bite: This term refers to an insect penetrating skin with its mouthparts and ingesting blood. 

First bite (FB): This term refers to the first bite received by the volunteer on the exposed 

test area of the forearm from the test insects. 

Landing: This term refers to an insect that lands on the exposed area on the forearm, but 

does not probe or bite. 

Protection time (PT): This term refers to the time from application of the repellent to the 

time until the first bite (FB). This is the period of time a repellent is expected to remain 

efficacious. 

Repellence: This term refers to a lack of insect’s landing and probing human skin where 

repellent has been applied. 

Pest: This term refers 3-5 days old, un-fed female Sand flies 

6. PARAMETERS OF EVALUATION 

The Efficacy Percentage is calculated according to the following formula: 

% Efficacy= 100 −  
      Landing on Treated Arm × 100 

                             Landing on Control Arm 

The Efficacy Percentage indicates the reduction of the number of landings on the treated 

arm, at every assessment, compared to the number of landings registered on the control 

arm at the beginning of the repetition and is calculated at the end of each trial. 
 

The Protection Percentage is calculated according to the following formula: 
 

 

% Protection = 100 − 
       Landing on Treated Arm × 100 

      Landing on Control Arm 

 

The Protection Percentage indicates the reduction of the number of bites on the treated 

arm, at every assessment, compared to the number of bites registered on the control arm at 

the beginning of the repetition and is calculated at the end of each trial. 
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7. EXPERIMENTAL DETAILS 

7.1. APPARATUS 

Cage Size: Cubic, 20,000 cm3, rectangular, with 1 sleeved opening for inserting the subject’s 

arm in the cage. Test chamber is made of net (walls and top) and white fabric (underneath). 
 

Figure 1- Square test chamber. 

Parameters: The temperature is kept at 25°C to 27°C and the relative humidity 60% - 

80%. An artificial source of illumination is used. 

 

7.2. PEST: Sand flies 

Rearing Technique for Sand flies: 

The larvae / pupae are reared under optimal conditions at 27 ± 2°C, relative humidity 80 ± 

10%, and photoperiod 16: 8 hours (light: dark). Feeding of adults is done by providing a 

cotton pad soaked with 10% sucrose solution. No blood meal is given before the test. Sand 

flies are starved for 12 hours before the test. The test insects are used for only one test, and 

they are incinerated after the test. 

Number of Sand flies: 100 per cage per repetition. 

7.3. SAMPLES STORAG 

Storage in the laboratory: Samples are stored in a cool, dry place, within a plastic bag. 
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7.4.TEST SUBJECTS 

Nº of test Subjects: 

One test sample is conducted with 4 volunteers i.e., 2 Male and 2 Female 

Configuration: 

The volunteers are not allowed to use perfume, drink alcoholic beverages or coffee nor 

smoke for 12 hours before and all day long until the test’s conclusion. 

The test subject’s forearm, wrist to elbow, is used as the test area. The test subject’s hand 

is protected by a latex glove. Before treatment, the area is washed with unscented 

(fragrance free) soap, and is rinsed with water, then with a solution consisting of 70% 

ethanol or isopropyl base rubbing alcohol and 30% water, and is dried with a towel. 

8. PROCEDURE 

8.1. SAND FLYS PROPENSITY TO BITE ASSESSMENT 

100 adult female specimens of Sand flies at least 5 days old and showing a trophic activity, 

are sucked from the breeding cages and moved to the test cages 30 minutes prior to each 

repetition. 

Sand fly propensity to bite is assessed by inserting a control forearm into the cage. At 

every replication, a control forearm should be inserted through the sleeve into the cage and 

exposed to sand flies for up to 30 seconds to verify biting pressure. Minimum 10 sand flies 

should get attracted, land and bite in 30 sec time to use this set of sand flies for further 

studies, otherwise either the subject arm or the sand fly population is changed, till 10 sand 

flies get attracted, land and bite in 30 sec. This test is performed by each test subject. 

8.2. REPELLENCE TEST 

Test Sample is worn by the volunteer on the forearm. 

Test is performed by inserting the volunteer’s forearm, whose hand is protected by a latex 

glove, into the cage. 

Each trial lasts 5 minutes. Before each trial the insect’s propensity to bite an untreated 

forearm is assessed by recording the biting attempts on a single volunteer. 
The number of landings and the number of bites is recorded. Identical procedure is 
followed for various configurations. 
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9. RESULTS 

The average numbers of bites and landing of sand flies on the samples are as follows: 

Table 1 - Record of the number of landings and bites on Test samples. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 - The Percentage of Efficacy (%Efficacy) and Percentage of Protection (% Protection) treated sample against control sample is as follows 

                                      
 

 

 

 

 

 

 

 

 

 

 

 

 

Volunteers Untreated Fabric (Control) Treated Fabric Sample (Anti- 

leishmaniosis Treatment against 

Sand flies) 

Landing Biting Landing Biting 

Male 1 34 18 1 0 

Male 2 36 15 2 0 

Female 1 32 10 1 0 

Female 2 35 15 1 0 

Volunteers 
Treated Sample (Anti- leishmaniosis Treatment 

against Sand flies) 

 % Efficacy % Protection 

Male 1 97.06 100.00 

Male 2 94.44 100.00 

Female 1 96.88 100.00 

Female 2 97.14 100.00 

Average 96.38 100.00 
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10.CONCLUSION: 

1. The Treated Fabric Sample (Anti- leishmaniosis Treatment against Sand flies) has shown                      

% efficacy of 96.38% and % Protection of 100% 

 


