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Semen processing – a new approach



The overall idea – prolonged shelf-life of spermatozoa

• Prolonged shelf-life of sperm cells 

• Slow release of sperm cells after AI

• Less critical timing of AI• Less critical timing of AI

• Double AI can be avoided

• AI in proestrus is OK

• AI will reduce the extent of natural mating



Immobilizing
the sperm cells!the sperm cells!



Why immobilize in alginate gel?

• ”Slow release” of sperm after 

insemination possible

• Protecting factors (nutrients, 
antioxydants) can be co-immobilized 

with the cells, thereby affecting the local 

environment within the particles after 
insemination Ca2+
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insemination

• Possible positive effects of 

immobilization in gel

• The alginate gel in the particles may 
give protection against environmental 

factors

• The particles (and the cells) can be 

easily separated from the surroundings

Ca2+

Ca2+

Alginate forms gel at the presence 

of divalent ions



The SpermVital process

• The sperm cells are harvested 

and processed in a simple 2 step 

procedure

• The sperm cells are 
cryopreserved until use 

• The doses are inseminated 
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• The doses are inseminated 
according to standard 
procedures with standard 

equipment for insemination

• Viable sperm cells are released 
from alginate gel during a time 

interval after insemination



Milestones obtained

2003: storage 24 hours ambient temperature, dissolved before AI

2004: storage 24 and 48 hours ambient temperature, dissolved before AI 24 

hours early

2005: storage 24 hours ambient temperature, AI 24 hours early

2007: new technology successfully combined with cryopreservation (-196°C)

2007, 2008: Field trials frozen semen

2009: Field trial, pilot

2010: Field trial, pilot

2010-2011: Large field trial

Patent application submitted July 2006

Application official January 2008

National applications 16 countries Januay 2009



Questions to be asked – and answered

• Do sperm cells have prolonged 
shelf-life in the lab?

• Will AIs performed too early give 
pregnancies?

• Will AIs performed at normal time in 
estrus give the same results as estrus give the same results as 

ordinary produced semen?

• Will the technology work out in large-

scale production?
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In-vitro trials – an example
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Questions to be asked – and answered

• Do sperm cells have prolonged 

shelf-life in the lab?

• Will AIs performed too early 
give pregnancies?

• Will AIs performed at normal 
time in estrus give the same time in estrus give the same 

results as ordinary produced 
semen?

• Will the technology work out in 
large-scale production?
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Field trial – pilots

SpermVital®



Trial design – groups of animals

Test-group 1: Control – AI with ordinary processed semen inseminated at 
normal timing

Test-group 2: Trial – AI with SpermVital® semen inseminated at 
normal timing

Test-group 3: Trial – AI with SpermVital® semen inseminated
24 hours too early 24 hours too early 

Only heifer or cows 
in the same animal-group, 
consisting of 3 animals, 
one put into each test-group



Trial design

• 5 bulls 

• Ejaculates processed split sample

• Controlled trial at selected farms

• One animal-group (3 animals) to be inseminated • One animal-group (3 animals) to be inseminated 
before start of next animal-group

• These 3 animals are put into test-group 1, 2 and 3

• SAME BULL (and ejaculate) used on those 3 animals

Double insemination NOT allowed!

Pregnancy control six weeks later



Results September 2010

Total number of animals inseminated: 255 

Number of animals included, examined or returned to estrus: 249

Heifers: 93

Cows: 156

Average pregnancy rates: 67,9 % (169/249)

Heifers: 71.0% (66/93) Heifers: 71.0% (66/93) 

Cows: 66.% (103/156)

No significant difference between 
heifers and cows, 
and no difference between groups

Biological impact?

Heifers Number Pregnancy 

%

Group 1 30 66.7

Group 2 30 70.0

Group 3 33 75.8





Commercial use - Italy



Commercial use by now – Germany and Holland



Heat detection and timing of AI

Ovulation

Bleeding

Pregnancy rate

Best time AI

Hours



Questions to be asked – and answered

• Do sperm cells have prolonged 

shelf-life in the lab?

• Will AIs performed too early give 
pregnancies?

• Will AIs performed at normal 
time in estrus give the same time in estrus give the same 
results as ordinary produced 
semen?

• Will the technology work out 
in large-scale production?
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Large field trial – 2010 and 2011

SpermVital®



Large field trial 

Design

• 16 young bulls – 2000 doses each

• Ejaculates processed split sample (SpermVital® and ordinary)

• Totally 32 000 semen doses produced (16 000 in each group)

• 5 + 5 doses in each goblet, blinded• 5 + 5 doses in each goblet, blinded

• Randomly distributed in Norway

• Start September 2010

Insemination at “normal” time!!

Results

• Double inseminations discarded

• 56 days NRR (model including season, lactation number, technician 
etc)



Number of animals for statistics - model

Significanse 0.05, Strength 90 %

p1 p2 n

0,7 0,71 35767

0,7 0,72 8849

0,7 0,73 3890

To show a significant difference 

at 1 percentage 
more than 35 000 inseminations 0,7 0,73 3890

0,7 0,74 2163

0,7 0,75 1367

0,7 0,76 937

0,7 0,77 679

0,7 0,78 513

0,7 0,79 399

0,7 0,8 318

0,7 0,81 259

0,7 0,82 214

0,7 0,83 179

more than 35 000 inseminations 

are needed in each group



Field trial 2010-2011 – results (preliminary)

Procedure Number of animals Pr lactation 

number

SpermVital® 6936

2496 (0 = heifers)

1924 (1)

2516 (>1)

Ordinary procedure 6918

2510 (0)

1891 (1)Ordinary procedure 6918 1891 (1)

2517 (>1)

Results 56 days non return %

Total 73.5

Heifers (0) 77.3

First lactation (1) 70.6

Cows (>1) 71.9

Bull SpermVital® Ordinary

11037 79.9 73.4

11039 81.9 76.4



Conclusions and further R&D

SpermVital-semen technology works out as expected! 

• In the lab

• With AIs too early

• With AIs at normal timing

• In large-scale production• In large-scale production

Number of animals is too small 
to get significant results

Ongoing R&D projects 
to further improve technology and results ☺

New field trials this autumn



Thanks to 

everybody in the 

Thank you!

everybody in the 

team at Sintef, 

BioKaptial and 

Geno!!


