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The objective of this research was to examine and compare the 
characteristics of impact bloodstain patterns on different fabrics. 
Violent crime scenes often involve bloodstains on items of clothing 
so it is important to understand the behavior of blood on fabrics. 
Impact spatter was simulated with a mousetrap and human blood. 
Fabrics include acetate, acrylic, cotton, linen-cotton blend, nylon-
lycra blend, polyester, silk, vinyl, and viscose-polyester-spandex 
blend. Comparisons were made between the fabric and control 
spatter, between spatter on different fabrics, and between spatter on 
different textures of the same fabric composition. The results 
showed vast differences in all comparisons. Future research should 
be conducted on more fabric types, different simulations of spatter, 
and other bloodstain mechanisms. 

•  Bloodstain pattern analysis (BPA): Use of bloodstain evidence to 
aid in the determination of how a crime occurred 

• Camm v. Indiana (2009)2: Controversy on the science of BPA 
•  Karger et al.(1998)6: Effects of three fabrics on contact, pressure, 

and projected bloodstains; suggested a reference collection of 
bloodstains on various fabrics be created 

• Misty Holbrook (2010)5: Research to distinguish impact and 
transfer bloodstains on 11 fabrics: shape of the stain was most 
distinctive; inspiration for this study 

•  2009 National Academy of Sciences (NAS)3 report: called for 
increased standards in the forensic science community 

•  Scientific Working Group on Bloodstain Pattern Analysis 
(SWGSTAIN)10 advocated research and developed a list of 
research needed in the BPA community9 

  
•  Purpose: To examine and compare how blood interacts with 

various fabrics that may be present at a crime scene or worn by a 
victim, suspect, or witness 

•  Focus: Impact spatter, which occurs when an object strikes liquid 
blood, (SWGSTAIN 20098) 

• Hypothesis: Sizes and shapes of bloodstains will vary with different 
fabrics and textures 

• Comparisons: Stain sizes, shapes, and characteristics 
•  between fabrics and controls 
•  between different fabric compositions 
•  between textures of the same fabric compositions 

• Results: Size did not vary greatly from the control spatter on 
butcher paper; Stain shapes were found to be vastly different not 
only on different fabric compositions, but also on different textures 
of the same fabric composition 

•  8”x8” squares of the following fabrics were used: 
 • 100% Acetate  • 90% Nylon / 10% Lycra 
 • 100% Acrylic  • 100% Polyester- rain coat 
 • 100% Cotton- denim jeans  • 100% Polyester- fleece 
 • 100% Cotton- T-shirt  • 100% Polyester- shirt 
 • 55% Linen / 45% Cotton  • 100% Silk 
 • 48% Viscose / 44% Polyester / 8% Spandex 

•  Human whole blood containing EDTA and anti-coagulants (1mL) 
•  Tomcat® brand mousetrap anchored to a wooden block   
•  Cardboard box, 24” x 20” x 14” (“blood box” to control messes 

and ensure a constant horizontal distance from the trap) 
 
 
 
 
 
 
 
 

•  Trap set 10.25” from each side of the box in outlined area 
•  1mL of blood was measured and dropped onto end of trap 
•  Trap was triggered with a long swab underneath the snap bar. 
•  Spatter allowed to dry completely 
•  Overall photographs of the fabric and control regions were taken 

with a macro lens on a Nikon® D300S 
•  Ten representative spatter spots were selected on 60 control 

regions and measured in millimeters 
•  Ten representative spatter spots were selected on 10 regions of 

each fabric, measured in millimeters, and observed under a 
microscope at 10x 

•  Observations put into shape categories: irregular, round/oval, 
diamond, rectangle/square, arrow, diagonal 

•  Observations put into characteristic categories: nothing, wicking, 
pooling, satellite, weave effect, spines 

Representative stains: Different Fabric Compositions 
   Most distinctive fabrics: 

•  100% Acetate 
•  All were diamond shape 
•  All exhibited wicking 

•  100% Silk 
•  Most affected by weave (geometric shapes) 
•  Satellite spatter and pooling 

   Most similar fabrics: 
•  100% Acrylic and 100% Polyester Fleece 

•  Both had stains located on multiple layers 
  
Different Fabric Textures 
   100% Polyester: 

•  Most common shape was irregular, followed by round/oval 
•  Coat 

•  Dense weave and slick texture 
•  Pooling in 39%, no characteristics in 33% 

•  Fleece 
•  Nubby fiber weave with layers of the fibers 
•  Characteristics difficult to distinguish 

•  Shirt 
•  Fairly dense weave and a soft, smooth texture 
•  No characteristics in 83%, pooling in 13%  

   100% Cotton: 
•  Neither exhibited many characteristics 
•  T-shirt 

•  Irregular shape in 69%, round/oval in 22% 
•  Absorption of stains on different layers of fibers 

•  Denim jeans 
•  Irregular shape in 72%, round/oval in 15% 

•  The only trend present in impact spatter on fabric is the 
irregularity of stain shape 

•  All stains were under 4.0mm, 65% had irregular shape 
•  An examiner must consider both the type of fabric and the 

texture of the fabric and how the two affect the bloodstain 
•  Angle of impact and other methods for reconstruction would be 

difficult to determine based on the shapeless stains 
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•  Analyze more fabric types including stain- or pre-treated, 
upholstery, more fabric textures within one fabric composition 

•  Build upon this library of data and verify the data 
•  Employ other mechanisms of spatter simulation 
•  Compare different angles of impact 
•  Examine low velocity impact, expirated, and transfer spatter 
•  Compare different distances from the simulation mechanism to 

the target 
•  Compare vertical versus horizontal drying positions 
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