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Section 1 – Key Content 

1.1 – Process Overview 
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1.2 – Disease Agent 
Considerations 
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1.3 – Advantages & 
Disadvantages 

 

 

 

 

 

 

 

Section 2 – Historical Use 
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TABLE 1.  Biomedical research institutes, pharmaceutical companies, health care facilities, veterinary 
facilities, mortuaries, government agencies, and agricultural facilities that use alkaline hydrolysis processing 
for animal tissue disposal (Kaye, 2003). 

Company Installation 
Date 

Use Cycle 
Capacity 

Operating 
Frequency 

Albany Medical Center Oct 1993 rodents, lagomorphs, sheep, pigs, goats 500 lbs. 1x/day 
Allergan, Inc. Jan 2001 rodents, lagomorphs 280 lbs. 1x/day 
Biocon, Inc. Oct 2002 rodents ~11 lbs. 2x/week 
Colorado State University Feb 2002 teaching hospital anatomic material and 

TSE-infected deer, elk, and sheep  
2,000 lbs. 2x/day 

Genentech, Inc. Oct 2003 rodents, lagomorphs 280 lbs. 2x/week 
Smithkline Beecham, Glaxo Feb 1997 rodents, lagomorphs 600 lbs. 2x/week 
Health Canada, Winnipeg July 2000 rodents from TSE studies 30 lbs.  
Illinois Department of Agriculture Feb 2003 livestock, roadkill, deer 2,000-3,000 

lbs. 
1x/day 

Florida Division of Animal Industry Mar 2003 necropsy tissue wastes ~11 lbs. 1x/day 
Lexicon Genetics, Inc. Jun 2002 rodents 80 lbs. 1x/day 
Methodist Hospital Mar 2001 pigs, sheep, human anatomic waste 280 lbs.  
Research Foundation for Mental 
Hygiene 

Dec 2003 rodents from TSE studies 30 lbs. 3x/week 

Sierra Biomedical, Inc. May 2002 monkeys, bedding and food waste, 
animal waste 

500 lbs. 1x/day 

Immunex Jun 2003 rodents, lagomorphs 80 lbs.  
South Dakota State University Aug 2003 necropsy tissue wastes ~11 lbs. 1x/day 
Humane Society of St. Joseph 
County, Inc. 

Sep 2002 cats, dogs, euthanized animals 2,000-3,000 
lbs. 

1x/week 

State University of New York, 
Binghamton 

Jan 2002 rodents, lagomorphs, anatomic teaching 
wastes 

80 lbs. 4x/week 

Smithkline Beecham 
Pharmaceuticals, Rennes 

Jul 1998 rodents (unit sold with plant when Glaxo 
divested SB labs) 

80 lbs.  

Texas A&M Research Foundation Aug 2002 livestock, horses 2,000-3,000 
lbs. 

1x/day 

Tranxenogen, Inc. Jul 2002 chicks ~11 lbs. 1x/day 
Tulane University Medical Center May 2003 monkeys  200 lbs. 1x/day 
University of Florida Apr 1998 horses, cattle, sheep, pigs, teaching 

hospital anatomic material 
3,000 lbs. 1x/day 

USDA-APHIS, Ames Apr 2003 Belgian TSE-infected sheep, awaiting 
new building for reinstallation 

7,000 lbs.  

USDA-ARS, Laramie Jan 2000 being upgraded for new building 1,500 lbs.  
State of Wisconsin and USDA-
APHIS 

Nov 2003 undergoing acceptance tests, livestock, 
CWD-infected deer 

4,000 lbs.  

WR2 (in stock) demonstration unit for Europe, livestock, 
sheep, etc. 

280 lbs.  

Seiko International-Obahiro 
University, University of Tokyo 

Feb 2003 rodents from TSE studies 30 lbs.  

Institute for Animal Health, 
Edinburgh 

Mar 2000 sheep heads doped with 301V BSE 30 lbs.  

Florida State Anatomical Board Apr 1996 Human cadavers from medical education 1,000 lbs. 1x/day 
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Section 3 – Principles of Operation 

3.1 – General Process Overview 

A hydrolytic process 

Protein degradation 

Lipid degradation and the formation of 
“soaps” 

Carbohydrate degradation 

Nucleic acid degradation 
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Undigested inorganic residue 

3.2 – Operation, Resource, and 
Personnel Requirements 

FIGURE 1.  Example alkaline hydrolysis tissue 
digester with 2,000 lb capacity (Powers, 2003). 

3.3 – Location Considerations 

3.4 – Time Considerations 
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3.5 – Disposal of Effluent 

TABLE 2.  Approximate volume of hydrolysate and 
total effluent produced per cycle from the alkaline 
hydrolysis process (WR2, 2003). 

Unit Capacity 
(lb/kg) 

Hydrolysate 
(undiluted 
effluent) 

produced per 
cycle (gal / L)a 

Total effluent 
(hydrolysate, 

cooling water, rinse 
water, and coflush 

water) (gal / L)a 

500 / 227 160 / 606 320 / 1,212 

1,500 / 680 440 / 1,666 960 / 3,635 

2,000 / 907 580 / 2,196 1,160 / 4,392 

4,000 / 1,814 1,250 / 4,733 2,500 / 9,466 

8,000 / 3,629 2,500 / 9,466 5,000 / 18,931 

10,000 / 4,536 3,150 / 11,927 6,300 / 23,853 
aAssumes unit loaded at full capacity. Hydrolysate 
produced is a function of the amount of tissue being 
processed. For example, processing at half capacity 
would generate half the amount of coflush water and 
cooling water. Cooling water (which is approximately 25% 
of total water used) can be saved in an optional tank to be 
reused as processing water for the next cycle. 
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3.6 – Cost Considerations 

TABLE 3.  Cost estimates for operation of an 
alkaline hydrolysis tissue digester with 2,000 lb 
capacity (Powers, 2003). 

Item Cost ($ per lb of carcass 
material processed) 

Steam, water, electricity $0.01/lb. 

Chemicals (NaOH, KOH) $0.02/lb. 

Personnel (4 hours/day 
for 2 cycles) $0.04/lb. 

Sanitary sewer costs $0.07/lb. 

Maintenance & repair $0.02/lb. 

Total $0.16/lb. 

3.7 – Other Considerations 

Section 4 – Disease Agent Considerations 

4.1 – Conventional Disease 
Agents 
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4.2 – TSE Disease Agents 

4.3 – Radioactivity 

Section 5 – Implications to the Environment 
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Section 6 – Advantages, Disadvantages, & Lessons Learned 

6.1 – Advantages 

 

 

 

 

 

6.2 – Disadvantages 

 

 

6.3 – Lessons Learned 

Section 7 – Critical Research Needs 
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