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Stroke 

 

This test was conducted according to the contents obtained by the Animal Experiment 

Steering Committee of the Osong Medical Innovation Foundation Laboratory Aninal Center 

(KBIO-IACUC-2019-051), and no other factors that could affect the test results were 

identified. 
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Exam Overview 

Trial Title Evaluation of Safety and Efficacy of Stent Retriever for 

Treatment of Ischemic Stroke 

 

Purpose of the test After constructing an animal model for blood vessel 

occlusion by making an autologous thrombus from a 

beagle dog, blood vessel patency was confirmed through 

stent retriever procedure. Clinical pathological analysis was 

also performed to confirm the indicators of hematology 

and blood biochemical examination and tissue Pathological 

analysis was performed to determine the degree of 

vascular endothelial damage and inflammation. 

  

Test requester Name : CG Bio Co., Ltd 

 Address :  111, Suntec City 2, 52 Sagimakgol-ro, 

Seongnam-si, Gyeonggi-do 

 Commissioner : Seong-Hyeon Kim 

 Contact :  ☎ +82-31-748-8211  

(Fax) +82-31-748-8222 

   

Test Institution Name : Osong Medical Innovation Foundation 

Laboratory Aninal Center 

 Address : 123, Osongsaengsaeng-ro, Osong-eup, 

Heungdeok-gu, Cheongju-si, 

Chungcheongbuk-do 

 Investigator : Sang-Woo Kim 

 Contact : ☎ +82-43-200-9851  

(Fax) +82-43-200-9805 

 

 

 

 



Test Schedule    May 12, 2019: Approval of animal test protocol 

June 12, 2019: Bringing in laboratory animals 

June 19, 2019 : End of acclimatization of laboratory animals 

June 20, 2019 Autologous thrombus production and stent retriever operation 1 

June 28, 2019 : Autologous thrombus production and stent retriever operation 2~3 

July 11, 2019: Autologous thrombus production and stent retriever operation 4 

July 19, 2019: Autologous thrombus production and stent retriever operation 5~6 

July 22, 2019: Reconfirmation of vascular patency one month after surgery, autopsy 1 

July 29, 2019: Reconfirmation of vascular patency 1 month after surgery, autopsy 2~3 

August 09, 2019 : Reconfirmation of vascular patency 1 month after surgery, autopsy 4 

August 16, 2019: Reconfirmation of vascular patency 1 month after surgery, autopsy 5~6 

August 23, 2019: Autologous thrombus production and stent retriever operation 7~8 

September 20, 2019 : Autologous thrombus production and stent retriever operation 9~10 

September 23, 2019: Reconfirmation of vascular patency 1 month after surgery, autopsy 7~ 8 

September 26, 2019 : Autologous thrombus production and stent retriever operation 11~ 12 

October 23, 2019: Reconfirmation of vascular patency 1 month after surgery, autopsy 9~ 12 

November 04, 2019: Histopathological analysis conducted 

December 02, 2019: Conducted histopathological examination 

January 17, 2020 : Submission of draft final report 

January 21, 2020 : Submission of final report 

 

 

 

 

 

 

 

 

 



Major test personnel 

Field Name Responsibilities 

Breeding management Jung-Hyun Kim, DVM, Ph.D Animal breeding manager 

Animal Testing Sang-Woo Kim DVM, MS Animal testing director 

Rae-Hyung Yu DVM, Ph.D Animal test manager 

Ji-Young Yoon, MS Animal test manager 

Hyung-Ho Moon MS Animal test manager 

Jong-Min Kim MS Animal test manager 

Sung-Hoon Kim MS Animal test manager 

Seon-Won Lee MS Animal test manager 

autologous blood clot 

production 

Jong-Min Kim MS Animal test manager 

Sung-Hoon Kim MS Animal test manager 

Stent Retriever Procedure Sang-Hun Lee MD, Ph.D a) Responsible for the 

procedure 

Sang-Woo Kim DVM, MS Animal testing director 

Person in charge of 

checking blood vessel 

patency 

Sang-Hun Lee MD, Ph.D a) Responsible for the 

procedure 

 Jong-Min Kim MS Animal testing manager 

clinical pathology analysis Jin-Ah Kim MS Clinical pathologist 

Histopathological analysis Ji-Hyun Choi MS Responsible for 

histopathology 

histopathology reading Woo-Chan Son DVM, Ph.D 
b) 

Histopathology reading 

 

a) Korea University Ansan Hospital, 123, Jeokgeum-ro, Danwon-gu, Ansan-si, Gyeonggi-do 

b) Laboratory Animal Pathology Laboratory, Asan Medical Center, 88, Olympic-ro 43-gil, 

Songpa-gu, Seoul 

 

 

 



1. Summary 

In this test, an autologous thrombus was made using 12 beagle dogs and blood vessel 

occlusion was induced, and then a control device (name: Solitaire ™ FR) or a test device 

(stent retriever : Tromba) was used according to the group composition.  Angiography was 

used to confirm the patency of the occluded blood vessels, and clinical pathological 

analysis was performed to compare and evaluate indicators in hematology and blood 

biochemistry. In addition, one month after the procedure, the patency of the blood vessels 

was reconfirmed using angiography, and the right carotid artery through which the stent 

retriever passed was excised and histopathological analysis was performed. 

 

1) As a result of angiography, it was confirmed that vascular occlusion was stably induced 

as blurring of blood flow was blocked in the blood vessels injected with autologous 

thrombi. 

2) It was confirmed that both the control device (Solitaire™ FR) and the test device (stent 

retriever: Tromba) were deployed without any problem in the occluded blood vessel. 

3) As a result of vascular patency evaluation, complete patency (vessels in which diameter 

reduction was not observed due to autologous thrombosis) between the control group 

and the experimental group was confirmed to be at a similar level, and both the control 

group and the control group maintained the patency of the blood vessels 1 month after 

the procedure. . 

4) As a result of clinical pathology, no significant difference was observed in all items of 

hematology and blood biochemistry between the control group and the experimental 

group. 

5) As a result of histopathological examination, a weak (+2) degree of intimal proliferation 

was observed in the control group and the experimental group. Also, in the experimental 

group, loss of endothelial cells and damage to the mesenteric membrane were observed, 

but only slightly (+1). 

 

Combining the above results, it was possible to observe that all blocked blood vessels 



were opened due to the stent retriever procedure with the control device (Solitaire™ FR) 

and the inspection device (central circulatory system embolization catheter), and it was 

confirmed that there was no damage. 

 

2. Materials and Methods 

1) Test equipment 

(1) Name: Tromba thrombectomy device 

(2) Usage: Catheter, Thrombus Retriever 

(3) Supplier: CG Bio Co., Ltd. 

 

2) Compatible devices  

(1) Name: Solitaire™ FR 

(2) Usage: Percutaneous Catheter 

(3) Source: CG Bio Co., Ltd. 

 

3) Test system 

(1) Species and strains: Beagle dog 

(2) Gender: Male 

(3) 5 months of age at the time of acquisition 

(4) Weight: 6.0~7.7 kg 

(5) Number of animals: 12 



(6) Source: Marshall BioResources / Friendship BSC 

(7) Reason for choosing the test system 

In order to evaluate the effectiveness of the control device and the test device stent 

retriever after inducing blood vessel occlusion, the arterial vessel size of the beagle dog 

was judged to be the most appropriate. [Manik Mehra, J NeuroIntervent Surg, 2012 ;4:307-

313) 

(8) Quarantine and Purification 

When acquiring animals, inspection and quarantine were conducted referring to the report 

provided by the supplier. During the 7-day acclimatization period, general symptoms were 

observed once a day, and only healthy animals were provided for the experiment. 

 

4) breeding environment 

(1) Environmental conditions 

In this experiment, temperature 23±3℃, relative humidity 55±15%, ventilation frequency 

of 10~20 times/hr, lighting time 12 hours (lights on at 8am ~ lights out at 8pm), illuminance 

of 150~300 Lux was used in the medical industry. It was held in the dog breeding room 

of the Institute for Laboratory Animals Center. All the experimenters wore work clothes and 

protective equipment that were autoclaved (121°C, 20 minutes). 

(2) Identification of cage, breeding density and breeding box 

One animal/cage was bred in a cage (0.9 m2) wider than the AAALAC guidelines (0.74 m2), 

and a personal identification card with the test number and animal number was attached 

to the breeding cage. Kong classic dog toy was provided for environment enrichment 

 

(3) Feed and water feeding method 

For the feed supplied to the test, a solid feed for test animals (2925 Telan Global 25% 

Protein Dog Diet). Raw materials produced at the RO water (reverse osmosis distilled water) 

manufacturing and supply facility were sterilized using sodium hypochlorite (NaOCl) and 

UV equipment, and then freely consumed through an automatic water supply nozzle. 



 

(4) Compliance with Animal Experimental Ethics Regulations 

This test was conducted at the Osong Advanced Medical Industry Promotion Agency's 

Laboratory Animal Center and other public institutions under the Ministry of Health and 

Welfare that received AAALAC accreditation. The contents of the application for approval 

of animal testing approved by IACUC (KBIO-IACUC-2019-051) were followed. 

 

5) Test group composition 

 

 

6) Experimental method 

(1) Autogenous thrombus formation 

- To recreate an environment similar to acute human stroke, red thrombi were designed in 

the occluded arteries.  

- Thrombi were created by mixing 10 mL of autologous blood of the animal with 25 IU of 

bovine thrombin solution (Dade Behring, Newark, NJ, USA).  

-After mixing, the blood was injected into a silicone tube and incubated for 120 minutes 

at room temperature. 



-At the end of the incubation, thrombi were stored for 24 hours under refrigeration at 4°C.  

-Each prepared thrombus, which was 10 mm in length, was inserted into a silicone tube 

with saline and prepared for injection. 

(2) laboratory animal anesthesia 

- The procedures were conducted with the canines under general anesthesia.  

- General anesthesia was induced by intramuscular injection of 5 mg/kg 

tiletamine/zolazepam (ZoletilTM, Virbac Korea, Seoul, South Korea) and 2 mg/kg Xylazine 

(Rompun, Bayer Korea, Ansan, South Korea) and maintained with isoflurane (<3%).  

- Vital parameters, such as arterial blood pressure, heart rate, and end tidal carbon dioxide 

levels, were continuously recorded.  

- All procedures were conducted according to international guidelines and were approved 

by the responsible local authorities. 

(3) Construction of Vascular Occlusion Model 

- A short 6F catheter sheath (Terumo, Tokyo, Japan) was inserted into the right common 

femoral artery and continuously flushed with physiological saline.  

- Selective intra-arterial digital subtraction angiography (DSA) was performed on a 

monoplane high-resolution angiography system (Artis Zee Multi-Purpose, Siemens, 

Erlangen, Germany).  

- After initial angiography of the external carotid artery, one vessel with good access was 

selected for occlusion. For selective thromboembolization, the preformed thrombus was 

injected into a 6F intermediate catheter (Envoy DA, DePuy Synthes Companies, Warsaw, IN, 

USA) positioned in the target vessel.  

- After thrombus application, the intermediate catheter was removed for 15 minutes to 

restore arterial flow and allow embedding of the thrombus. 

(4) Stent retriever procedure 

- The microcatheter was passed through the occlusion-guided blood vessel in the 

angiography room in the animal laboratory. 



- A control device or test device stent retriever was inserted into the microcatheter. 

- In the unfolded state, the recovery time was maintained for 5 minutes. 

- The microcatheter and stent retriever were withdrawn together. 

(5) Vascular patency evaluation 

- Diameter reduction due to autologous thrombus and distal vessel reperfusion after stent 

retriever surgery in occluded vessels was evaluated. 

- According to the degree of patency of the occluded blood vessels, they were classified 

into complete patency, almost complete patency, partial patency, and no patency. 

- One month after the stent retriever procedure, angiography was performed again to 

reconfirm the patency of the blood vessels. 

(6) Clinicopathological Analysis Hematology Tests 

 

 

 



(7) Clinicopathological analysis Blood biochemical test 

 

 

 

 

 

 

 

 

 



(8) Histopathological analysis 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



Histopathological staining results 

 

 

 

 

 

 

 

 

 

 



Histopathological staining results 
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