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STUDY TYPE:  Rodent In Vivo Dermal Penetration Study - [specify species] OPPTS 870.7600 [§85-3].
TEST MATERIAL (PURITY): [use name of material tested as referred to in the study (common agency chemical name in parenthesis)]
SYNONYMS: [other names and code names]
CITATION:
Author [up to 3] (Date) Title. Laboratory name (location if needed). Laboratory report number, full study completion date. MRID [no hyphen]. Unpublished (OR if published, list Journal name, vol.:pages)
SPONSOR:
(Name of Study Sponsor - indicate if different from Applicant).
INVESTIGATORS’ EXECUTIVE SUMMARY:
In a dermal penetration study (MRID [number])  [Chemical name (%a.i., batch/lot #), include location of radioactive label] was administered to [(# of animals) species, strain]/sex/dose to [indicate total application area, indicate vehicle if used] at dose levels of 0, x, x [ mg/kg or other pertinent units].  Exposure duration was (give duration) and animals were monitored for  (give monitoring times).

Be brief (one or two paragraphs) [Describe, as appropriate: 

-  
specify dermal absorption value at each dose, noting time of skin wash and time of sacrifice)

-  
indicate the most appropriate dermal absorption value

- 
comment on the role of duration and dose level in selecting the most appropriate value

-  
additional comments as applicable (e.g., residues retained at the skin site, etc.)

(e.g. , In a dermal absorption study (MRID No.xxxxxxxx), male Charles River rats were administered nominal doses of 0.00X, 0.0X or 0.X mg/cm2 of [test substance] to approximately X cm2 of body surface are (X percentage of the total body surface area) and monitored up to 120 hr  post-dosing.  Mean dermal absorption values, for the groups for which the skin site was washed after 10 hours with sacrifice at 120 hrs (n=4), were X%, Y% and Z% respectively at the three dose levels.  Mean radioactivity (percent of the applied dose) remaining at the skin, for the  groups for which the skin site was washed after 10 hours with sacrifice at 120 hrs (n=4), were X%, Y% and Z% respectively at the three dose levels.  Indicate whether the activity remaining at the application site increases (or decreases) with time and make a statement regarding its accumulation.  Indicate Ten hours is considered most applicable to the typical worker exposure time.  If the typical worker dose is not known, it would be appropriate to utilize the low dose dermal absorption value to be conservative in risk assessment.  These values are  considered conservative because a portion of the active ingredient was retained at the skin site and it is unlikely that all of the skin residues will become systemically available.)

I.  MATERIALS AND METHODS
A.  MATERIALS:
	1. Test Material:
	 [as named in study]

	
	Description:
	[e.g., technical, nature, color, stability]

	
	Lot/Batch #:
	

	
	Purity:
	        % a.i.

	
	Compound Stability: 
	

	
	CAS # for TGAI: 
	

	
	
	[Structure]

	
	Vehicle/Solvent used:
	

	
	Radiolabelling:
	[provide structure and labelling position] 

	
	Specific Activity:
	

	
	Radiochemical Purity:
	

	
	Source:
	

	
	Other comments:
	


2. Relevance of Test Material to Proposed Formulation(s):
List formulation components of test material by %.  Note similarities/differences from proposed formulation, if not identical.  Conclude relevance.  (As formulation composition is protected information, it is best to format formulation details as a detachable appendix.)

	3. Test animals:
	

	
	Species:
	

	
	Strain:
	

	
	Age/weight at study initiation:
	

	
	Source:
	

	
	Housing:
	

	
	Diet:
	 [describe]    ad libitum

	
	Water: 
	 [describe]    ad libitum

	
	Environmental conditions:
	Temperature:

Humidity:

Air changes:

Photoperiod:
	(C

%

/hr

hrs dark/   hrs light

	
	Acclimation period:
	


B.  STUDY DESIGN
[Note deviations from Protocol or from Guideline Standards]

Refer to (e.g. ):  US EPA Subdivision F, Series 85-3, Dermal Absorption of Pesticides(, cover memo dated Aug. 30, 1994.

1.  Dose
Rationale:
Dose selection was based on [explain, e.g., anticipated dermal deposition in the field].
Nominal Doses:
0.0X, 0.X, and X.0 μg ai/X cm2 skin.  

Actual Doses:
0.0X, 0.X, and X.0 μg ai/X cm2 skin (see Table 1 for details)

[Explain how actual dose calculated, i.e., usually calculate average of replicates for dose over all duration periods vs per duration period, unless there is significant variability]
Dose volume:
X μL/cm2 skin

Duration of exposures (time from dose to skin wash):

Termination periods (time from dose to sacrifice):  

[Explain if some groups are terminated at wash and some are washed, then terminated later]. 
Number of animals/group:
2.  Animal Preparation
X hours before dosing, the [define body areas] of each animal was shaved [or discuss], and the shaved area washed with XXXX.  Care was taken not to abrade the skin (or discuss).  The site of application (approximately X  cm2, X% of the total body surface area) was defined and protected by [e.g., a rectangular plastic enclosure affixed with cyanoacrylate-based glue].  To protect the application site [e.g., an Elizabethan collar was placed on each animal(s neck].

3.  Dose Preparation, Administration and Quantification:
Preparation:  Dose suspensions were prepared by [e.g., combining appropriate amounts of the radioactive and non-radioactive formulation, and water {solvent if used, and also mention whether solvent was evaporated or not} and  thoroughly mixing].  Doses were prepared within X days of dosing and were stored [e.g., with constant stirring at room temperature].  

Application:  X μL  was applied and spread evenly across the surface of the skin site using [e.g., a glass rod].  The dosing site was covered by [e.g., a nonocclusive filter paper cover attached using rubber cement].  The glass rod used to apply the dose was [e.g., rinsed with X ml of methanol, wiped with a gauze pad and the rinse and wipe collected for analysis.  Treated animals were placed in metabolism cages (specify brand) equipped with CO2, urine and feces collection.  Mention how CO2 was collected (e.g., phenyethyl amine or Carbasorb(, etc.)]

Quantification: [e.g., Radioactivity (dpm), radiochemical purity, and homogeneity of the doses were determined before dosing.  Pre-dose and post-dose aliquots were analyzed to confirm radioactivity levels and homogeneity. The weight of the dosing syringe was recorded before and after dosing and this value was corrected for radioactivity retained on the spreader].  Data are summarized in Table 1.  
4.  Skin Wash (Pre-Sacrifice)
[Describe timing, removal of apparatus, washing procedures, other approaches used (e.g., tape stripping), etc.]
[e.g., The skin wash occurred immediately before the scheduled sacrifice, with the exception of the 24-hr and 120-hr intervals, for which the skin wash procedure was performed at the 10-hour time point.  Rats were anesthetised approximately 10-15 minutes prior to the skin wash.  The nonocclusive filter paper cover was removed from the plastic enclosure and placed in a 100 ml container.  Gauze pads, immersed in a 2% soap solution or water, were used to alternately wash and rinse the application site.  The site was then dried with four cotton-tipped applicators.  After the skin wash, the gauze pads and cotton-tipped applicators were returned to their original container, 100 ml of methanol was added, and the sample retained for analysis.]  
5.  Sample Collection 
[Describe sample collection during the exposure period and until termination of study (e.g., urine, feces, blood, expired air), procedures for termination, analysis of organs (e.g., was skin application site analyzed separately from the rest of skin?), etc. ]

[e.g., Urine and feces were collected from each group of four animals for each time point (0.5, 1,2,4, 10, 24 and 120 hr) and each dosing level.  In addition, urine and feces were collected at 24-hour intervals for the animals sacrificed at 120 hr.  Animals were exsanguinated by cardiac puncture, and blood was collected into heparinized tubes.  Residual urine was collected from the urinary bladder and added to the urine sample.  Skin from the dose site was excised and collected, and the residual carcass was retained.  The nonocclusive cover and enclosure were retained for analysis.  Cages were washed with 1% trisodium phosphate solution and wiped with gauze pads (i.e., cage wipes) which were retained for analysis.  Individual organs and other tissues were not analyzed separately.]  
6.  Sample Preparation and Analysis
All samples were stored frozen.  Details of sample preparation are provided in Table 2.
Liquid scintillation counting results (cpm) converted to dpm using [e.g., an external standardization technique and an instrument-stored quench curve generated from a series of sealed quenched standard.].

Radioanalysis procedures were validated by [e.g., analyzing control feces, blood, carcass, skin and urine samples that fortified with known amounts of the radiolabelled active ingredient.  Analytical recoveries were                            .  Limits of detection were established as follows:  range μg/g sample for the low dose group, range μg/g sample for the medium dose group and range μg/g sample for the high dose group. [or note if these data were not reported]
Total amounts of radioactivity in samples were reported as a percentage of the total dose [or discuss].

II.  RESULTS
A.  SIGNS AND SYMPTOMS OF TOXICITY
Note any observations, i.e., signs and symptoms of toxicity.
B.  SUMMARY TABLES
[Compile a summary table for each dose level (e.g., Table 3).  Include total absorbed dose, total recovery, and amount of compound in each sample ( in μg and/or % of dose applied).  The dose recovery should include skin wash, cover and enclosure (if applicable), carbon filter (if applicable), tape stripping (if applicable), urine, cage wash and wipe , feces, carcass and skin application site.] 

C.  TOTAL ABSORBED DOSE
Describe how total absorbed dose was calculated.

Results of analysis are summarised in Tables 3, 4, and 5.  Recovery of the applied dose (mass balance) was acceptable / not acceptable (group means ranged from range %).  Results were/were not adjusted for incomplete recovery of the applied dose.  Values at the limit of detection were included in the calculations at [e.g, at ( the limit of detection.

The majority of the administered dose was recovered from _____________.  Range % of the applied dose was retained at the application site.  Estimates of dermal absorption were based on the sum of residues retained at the skin site + urine (including cage wash and rinse) + feces + carcass + blood [or discuss].  
[ Comment on trends with increasing dose or increasing duration of exposure; Discuss primary sites (e.g. organs, urine) in which the compound was found;  Discuss issues such as amount of compound in skin and its potential fate; Explain which dose level and exposure duration is most appropriate for use in the exposure assessment.] 

[e.g., Given the uncertainty regarding actual deposition under actual field conditions, it is considered appropriate to derive an estimate of dermal absorption based on the results from the low dose group (0.00X mg/cm2), as percent dermal absorption was greatest at this dose level.  Based on the likely worker exposure time frame, it is considered most appropriate to adopt the dermal absorption value calculated for the group of animals for which the skin site was washed after 10 hours, and which were sacrificed after 120 hrs.  Mean dermal absorption for this group of animals was 21.0%.  This value is considered conservative as approximately 25% of this value was retained at the skin site and it is unlikely that all of the skin residues will become systemically available.]  

[Consistent with the tier approach to risk assessment, if a more refined estimate of dermal absorption is necessary to obtain adequate margins of exposure, further analysis of the toxicokinetics may yield a more appropriate value to use in the occupational risk assessment (e.g., maximum body loads at each dose).] 

[Note:  If performing an in vivo study in humans or monkeys (or any study in which the subject is not terminated), it is necessary to correct the proportion of chemical recovered (in urine or in feces) following dermal dosing with the proportion of chemical recovered following oral or parenteral administration.]
III. INVESTIGATORS’ DISCUSSION AND CONCLUSIONS:  [Note any deficiencies and how they impact on the study results and interpretation, if at all]
Table 1.  Dosing
	Dose Level

(μg/cm2)
	Amount compound in dosing solution (mg)
	Specific Activity

(dpm/μg)
	Nominal Dose (mg/cm2)
	Actual Dose (μg/cm2)

	
	Radio-labeled
	Non-labeled
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Table 2.
Sample Preparation Details
	Sample Media

(modify as required)
	Preparation Details

(examples only provided)

	Skin Wash
	(e.g., The gauze pad samples were soaked with methanol, allowed to extract overnight then homogenized by shaking.  Duplicate 0.5 g aliquots were mixed with 5 ml Ultima-Gold cocktail and analyzed by liquid scintillation counting.)

	Feces
	(e.g., Total weights were recorded, water was added, and the samples were homogenized.  Duplicate 0.2 g aliquots were combusted and analyzed by liquid scintillation counting.)

	Urine
	(e.g., Total weights were recorded and samples were mixed by shaking.  Duplicate 0.2 g aliquots were mixed with 5 ml Ultima-Gold cocktail and analyzed by liquid scintillation counting.) 

	Blood
	(e.g., Total weights were recorded and whole blood samples were inverted several times to ensure homogeneity.  Duplicate 0.2 g aliquots were combusted and analyzed by liquid scintillation counting).

	Cage Wash
	(e.g., Total weights were recorded and the samples were shaken vigorously.  Duplicate 0.5 g aliquots were mixed with 5 ml Ultima-Gold cocktail and analyzed by liquid scintillation counting.)

	Cage Wipe
	(e.g., The cage wipes were covered with methanol and weights recorded.  The mixture was shaken gently and allowed to extract overnight, then homogenized by shaking.  Duplicate 0.5g aliquots were mixed with 5 ml Ultima-Gold cocktail and analyzed by liquid scintillation counting.)

	Carcass
	(e.g., The carcass was cut up and frozen with liquid nitrogen.  The sample was placed in a Wiley Mill pre-cooled with dry ice and ground with more dry ice.  After the dry ice sublimed, duplicate 0.5 g aliquots were combusted and analyzed by liquid scintillation counting.)

	Nonocclusive Cover 

(i.e. filter paper)
	(e.g., The nonocclusive cover was covered with methanol, weights recorded, allowed to extract overnight, then homogenized by shaking.  Duplicate 0.5 g aliquots were mixed with 5 ml Ultima-Gold cocktail and analyzed by liquid scintillation counting.)

	Enclosure
	(e.g., After removing the skin, each plastic enclosure was soaked in enough methanol to cover it. Weights were recorded and the samples allowed to extract overnight before being homogenized by shaking.  Duplicate 0.5 g aliquots were mixed with 5 ml Ultima-Gold cocktail and analyzed by liquid scintillation counting.) 

	Skin at Application Site
	(e.g., The skin was cut up, weighed, and digested overnight with sodium hydroxide at room temperature.  Scissors and forceps used in this procedure were rinsed with methanol and the rinse added to the mixture.  Total weight was recorded, the mixture homogenized and duplicate 0.5 g aliquots mixed with 15 ml Ultima-Gold cocktail and analyzed by liquid scintillation counting., or the skin was weighed and cut up and comusted in a Packard Tri-Carb oxidizer equipped with CO2 trapping in Carb sorb regent.)

	Spreader Rinse and Wipe
	(e.g., Enough methanol was added to cover the wipes.  Weight was recorded and the sample allowed to extract overnight before being homogenized by shaking.  Duplicate 0.5 g aliquots were mixed with 5 ml Ultima-Gold cocktail and analyzed by liquid scintillation counting.)


Table 3: Amount of XXXX in each matrix at Specified Hours Post-application of 0.00X mg/cm2 (skin wash at 10 hours)

	Matrix Analyzed

(modify as required)
	 Residues in Matrix (% of applied dose)1

	
	0.5 h
	1.0 h
	2.0 h
	4 h
	10 h
	24 hr
	120 h



	Non-occlusive cover + enclosure rinse
	
	
	
	
	
	
	

	Skin Wash
	
	
	
	
	
	
	

	Skin Test Site
	
	
	
	
	
	
	

	Blood
	
	
	
	
	
	
	

	Carcass
	
	
	
	
	
	
	

	Urine + Cage Wash + Cage Wipe
	
	
	
	
	
	
	

	Feces
	
	
	
	
	
	
	

	Recovery 

(sum of above)
	
	
	
	
	
	
	

	Dermal Absorption (Based on sum of blood + carcass + urine + feces + skin test site) 
[or specify as appropriate]
	
	
	
	
	
	
	


1mean of 4 animals/group
[Repeat Table 3 as required for different dose regimes]
