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Except when specifically identified, all data and information discussed below are 
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Corporation or are data for which Baxter Healthcare Corporation has obtained a written 
right of reference. Any information or data necessary for approval of NDA 204-508 that 
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constitutes one of the following: (1) published literature, or (2) a prior FDA finding of 
safety or effectiveness for a listed drug, as described in the drug’s approved labeling.  
Any data or information described or referenced below from a previously approved 
application that Baxter Healthcare Corporation does not own (or from FDA reviews or 
summaries of a previously approved application) is for descriptive purposes only and is 
not relied upon for approval of NDA 204-508. 
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Proposed version: 

 
Evaluation: The following changes in Section 13.2 is recommended to reflect the 
adverse findings in animals (rats and dogs) and doses at which these effects were 
observed.  
 
Proposed version: 
Clinolipid 20% was well tolerated in toxicity studies conducted in rats and dogs for up to 
3 months.  The principle signs of toxicity noted in these studies were: 
 

 Slight hemolytic anemia at 12 g/kg/day in rats and at 6 g/kg/day in dogs.  These 
doses in rats and dogs are 4.8 and 2.4 times higher, respectively, than the 
recommended adult dose (2.5 g/kg/day) of Clinolipid.  

 Dose-dependent decrease in urea levels in rats at 6 and 12 g/kg/day dose levels 
and in dogs at 3, 4.5 and 6 g/kg/day dose levels.  

 Hypercholesterolemia in dogs at 3, 4.5 and 6 g/kg/day dose levels. 
 Hepatic pathology of lipid and pigmentary overload in male and female rats at 3, 

6 and 12 g/kg/day dose levels and in male dogs at 6 g/kg/day and female dogs at 
3, 4.5 and 6 g/kg/day dose levels.  

 Splenic hemosideration and vacuolization in rats at 3, 6 and 12 g/kg/day dose 
levels, and dogs in 4.5 and 6 g/kg/day dose levels. 

 
At a dose of 3 g/kg/day, slight lipid and pigmentary overload of the liver and 
vacuolization of Kupffer cells were observed in rats and dogs.  At a dose of 12 g/kg/day 
in rats, hepatocellular vacuolation, granulomatous inflammation of the liver, 
hepatocellular necrosis and hemosideration of the liver and splenic hemosiderosis, 
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associated with a strong lipid load hemosiderin cells were observed. In dogs, at a dose 
of 6 g/kg/day, brownish-yellow pigmentation in the Kupffer cells of liver and spleen, 
hyperplasia, vacuolization, and a slight increase in the number of lipid storage cells in 
the liver and macrophage vacuolization of the spleen were observed.  

1.2 Brief Discussion of Nonclinical Findings 

This NDA was submitted under section 505(b)(2) of the Federal Food, Drug and 
Cosmetic Act. The applicant provided pharmacology, pharmacokinetics and toxicology 
studies of Clinolipid in rodents and/or nonrodents. Compared to Intralipid®, Clinolipid 
contains lower unsaturated fatty acid content, higher oleic acid content, and higher 
Vitamin E (α-tocopherol, active form of Vitamin E) level. The levels of essential fatty 
acids (EFAs) derivatives in the blood were similar in rats after intravenous 
administration of Clinolipid or Intralipid®. The in vitro hemolytic potential of Clinolipid 
was significantly lower than Intralipid® in rabbit red blood cells, indicating lower 
peroxidation for Clinolipid. Clinolipid was not hypotensive in anesthetized cats following 
IV administration. In mice, following intravenous administration of Clinolipid and 
Intralipid®, the distribution of triglyceride in the liver, spleen and lungs were low and 
were identical for both lipids. The plasma clearance kinetics of Clinolipid was found to 
be comparable with Intralipid® in rats and dogs. 
 
The toxicity profile of Clinolipid was assessed in single-dose toxicity studies in mice and 
rats, and in repeat-dose toxicity studies for up to 3-months in rats and dogs. The toxicity 
profile of Clinolipid was compared with several soybean based lipid emulsions 
(Intralipid®, Ivelip® and Endolipide®). Clinolipid was well-tolerated and the toxicity 
profiles were comparable to other lipid emulsions (Intralipid®, Ivelip® and Endolipide®) 
when administered intravenously to dogs and rats. Common pathological observations 
related to parenteral nutrition were noticed in the liver, spleen, kidneys and adrenal 
glands, and included pale discoloration of the livers, increased liver weight, kidney 
weight and adrenal glands weight, and sometimes decreases in the weight of the 
thyroid glands. Lipid treated animals also showed yellow-brown lipid pigment in the 
sinusoidal macrophages (Kupffer cells) in the livers and in splenic macrophages, and 
hepatocellular vacuolation (lipid) along with vacuolation of splenic macrophages. In 
addition, a slight hemolytic anemia and deceased urea levels were observed in rats and 
dogs receiving intravenous infusions of lipid emulsions, including Clinolipid.  
Hypercholesterolemia was noted in dogs at 3, 4.5 and 6 g/kg/day dose levels of 
Clinolipid. 
 
A local tolerance study showed that extravascular administration of Clinolipid has no 
potential to cause tissue necrosis if administered subcutaneously or intradermally due to 
procedural mistake. An in vitro immune assay in peripheral blood mononuclear cells 
(PBMCs) of humans or rats, suggests that Clinolipid could modulate immune response, 
and reduce inflammatory response.  
 
Safety assessment of the extractable and leachables showed that the potential 
extractables and leachables from the Clinolipid 20% container closure system have no 
significant safety concerns, and are within the recommended safety limit. 
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2 Drug Information 

2.1 Drug: Clinolipid 20% intravenous lipid emulsion 

2.1.1 CAS Registry Number (Optional) 

None 

2.1.2 Generic Name 

None 

2.1.3 Code Name 

CSW 6.3 

2.1.4 Chemical Name 

None 

2.1.5 Molecular Formula/Molecular Weight 

Clinolipid 20% is a lipid emulsion of refined olive oil and refined soybean oil in an 
approximate ratio of 4:1 (olive:soy). Soybean Oil USP and Olive oil NF are vegetable 
fatty oils. The main components of fatty oils are 1, 2, 3-triacylglycerols (triglycerides). In 
soybean oil, the predominant fatty acid components are linoleic acid, linolenic acid, oleic 
acid and palmitic acid. In olive oil, the predominant fatty acid components are oleic acid, 
linoleic acid and palmitic acid. The molecular mass depends on the fatty acid 
composition. 

2.1.6 Structure 

Both soybean and olive oil consists of glycerol molecules substituted with a 
heterogeneous but characteristic mixture of saturated and unsaturated fatty acid of 
carbon chain length 14 to 24. Fatty acids of different chain lengths and degrees of 
saturation are esterified to the three positions of the glycerol backbone. R1, R2 and R3 
represent the fatty acids linked to the glycerol moiety of the triglyceride. In the example 
below, R1 is palmitic acid, R2 is linoleic acid and R3 is oleic acid. 
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Structures of major fatty acids are given below. 
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2.1.7 Pharmacologic class 

Intravenous lipid emulsion 

2.2 Relevant IND/s, NDA/s, and DMF/s 

None 

2.3 Clinical Formulation 
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3.1 Studies Reviewed  

All studies listed in Section 3.0 were reviewed except Study # A 92 04 (Thirty-Day 
Repeat-Dose Toxicity Study at a Dose of 60 mL/kg (0.2 mL/kg/min Infusion Rate).  

3.2 Studies Not Reviewed  

Study # A 92 04 (Thirty-Day Repeat-Dose Toxicity Study of ClinOleic at a Dose of 60 
mL/kg (0.2 mL/kg/min Infusion Rate) is not reviewed because this is combination of two 
studies (study # A 91 15 and Study # A 92 02). These two 30-day repeated-dose toxicity 
studies in dogs (Study # A 91 15 and Study # A 92 02) have been reviewed separately.  

3.3 Previous Reviews Referenced 

None 

4 Pharmacology 

4.1 Primary Pharmacology 

1. Modification of fatty acids in rats in parenteral nutrition as a function of the 
type of lipid intake: Intralipid®- CSW 6.3 comparative study (Study # B 92 04). 
 
This study was conducted to determine the effects of CSW 6.3 (ClinOleic) on essential 
fatty acid (EFA) status in rats relative to the EFA profile associated with the 
administration of Intralipid®, a soybean oil-based lipid emulsion. Male Sprague-Dawley 
rats were infused intravenously either with ClinOleic (6 animals) or Intralipid® (5 
animals) for a period of seven days. The dose was 48 kcal per day (50% as lipids) with 
infusion rate of 2 mL/h. Control animals (n = 4) were catheterized but were fed enterally. 
At the end of the study, blood samples were collected and the liver and perineal adipose 
tissues were isolated. After extraction of lipids from red blood cells and liver samples, 
phospholipids were separated by thin-layer chromatography, and analyzed by gas 
chromatography, whereas adipose tissue was analyzed by gas chromatography without 
prior separation of lipid fractions.  
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2. In vitro test of hemolysis of rabbit red blood cells by lipid emulsions (CSW6-3 
[ClinOleic], CSW6-2) and 20% Intralipid (Study # B 03 87 02). 
 
The purpose of this study was to determine the in vitro hemolytic potential of lipid 
emulsions by measuring the hemoglobin released by the rabbit RBC. Rabbit RBCs (25 
mL) were incubated with 100 ul of lipid emulsions (ClinOleic or Intralipid®) at 370C. The 
samples were collected into Eppendorf tubes at every 30 min from 0 to 2:30 h, and then 
every 15 min from 2:30 h to 8 h. A spectrophotometer was used to determine the time to 
hemolyze 50% of RBCs (H50). 
  
The results showed that the mean H50 of rabbit RBCs for ClinOleic was significantly 
longer (5.22 h) than that of Intralipid® (3.45 h).  
 
3. Influence of intravenous lipid intake on peroxidation induced by pro-oxidant 
shock in rats (Study # B 92 06). 
 
The purpose of this study was to investigate the effect of polyunsaturated fatty acids 
(PUFAs) and Vitamin E on the response to a pro-oxidant shock in Sprague-Dawley rats. 
Pro-oxidant shock was induced by intraperitoneal injection of carbon tetrachloride. 
Expired pentane (product of oxidative degradation of linoleic acid) was measured as the 
peroxidation marker. In this study, the diets provided to mice were deficient of Vitamin E 
to ensure that the lipid emulsions were the only source of Vitamin E. 
 
In the first lipid emulsion study, groups of rats (n=12) were intravenously infused with 
ClinOleic or Ivelip® (soy oil). In the second study, rats (n=12) received intravenous 
infusions of Intralipid® (soy oil) or ClinOleic. The lipids were infused for four days along 
with the food without Vitamin E. The doses of intravenous lipids were 6 g/kg, 
corresponding to 30 mL/kg. On the 12th day of both studies, the animals were dosed 
intraperitoneally with carbon tetrachloride (500 μL/kg) and expired pentane was 
measured for 90 minutes.  
 
Both studies did not demonstrate a relationship between pentane expiration and Vitamin 
E content of the lipid emulsions. Thus, the findings of the studies did not support the 
hypothesis that higher levels of Vitamin E (in the form of α-tocopherol) in ClinOleic 
afforded any additional protection against pro-oxidant shock. 
 
4. Study of lipid peroxidation during administration of lipid emulsions to beagle 
dogs: Intralipid®, CSW 6-2, CSW 6-3 (Study # B 88 01). 
 
After intravenous injection, the saturated fatty acids oxidize to various compounds 
including conjugated dienes. The purpose of this study was to evaluate accumulation of 
plasma conjugated dienes in Beagle dogs after intravenous administration of 3 different 
lipids (Intralipid®, CSW6-2 [11.5% soybean oil and 8.5% olive oil] and CSW6-3 
[ClinOleic, 15% soybean oil and 85% olive oil]). 
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Male and female Beagle dogs (2/sex/dose) were intravenously infused with 9 g/kg/day 
(45 mL/kg/day) of lipid emulsions (Intralipid®, CSW6-2 or CSW6-3) for 30 days. A 
control group received 45 mL/kg/day of saline. Blood samples were collected on Days 
0, 14 and 28, and conjugated dienes were measured. After extraction of the lipids from 
the serum, the extract was evaporated and redissolved with a known volume of 
heptane. The quantities of conjugated dienes were assessed by measurement of 
absorbance (OD [optical density]) at 232 nm. The results are expressed in OD/mL.  
 
After 14 and 28 days of infusion, conjugated dienes significantly increased in all 3 
groups that received lipid emulsion compared to control. However, animals treated with 
ClinOleic produced the lowest levels of conjugated dienes. Results are presented in the 
Table below. 

 
5. Evaluation of the vitamin E status in animals (rats) as a function of diet (Study 
# B 92 03). 
 
Intravenous administration of lipid emulsion could modify the isomers of Vitamin E. The 
purpose of this study was to evaluate different isomers of Vitamin E after IV 
administration of lipid emulsions in rats.  
 
Male rats (10/treatment group) were intravenously infused with either CSW6-3 
(ClinOleic, rich in α-tocopherol) or Ivelip® (rich in β- and γ-tocopherols) for 4 days at 
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dose of 6 g/kg/day (30 mL/kg/day). During the experimental period, the diet provided to 
rats was deficient of Vitamin E. At the end of the experiment, blood samples were 
collected from the abdominal aorta, and analyzed for plasma tocopherol levels. The four 
isomers of tocopherol (α, γ, β and δ) were extracted from the plasma using high 
performance liquid chromatography, and detected and quantified by fluorescence. 
 
The plasma tocopherol content correlated with the content of the infused lipid; α-
tocopherol level increased in the ClinOleic group and γ-tocopherol level increased in the 
Ivelip® group. Results are presented in the Table below. 
 
Treatment Tocopherols (ng/mL) 

α β γ δ 
Diet without Vitamin  E 3.02 ± 0.15 0.09 ± 0.02 0.07 ± 0.00 - 
Ivelip® + Diet without Vitamin  E 3.16 ± 0.27 0.13 ± 0.02 0.51 ±0.13 - 
ClinOleic + Diet without Vitamin  E 5.48 ± 0.49 0.09 ± 0.01 0.15 ± 0.09 (0.06) 

 
The tocopherol levels were also measured in liver samples (Study #B 92 05; 
continuation of study B 92 03). 
  
High levels of α -tocopherol and γ-tocopherol were determined in the liver of ClinOleic 
and Ivelip® treated mice, respectively. The data are presented in the Table below.  
 
Treatment Tocopherols (μg/g tissue) 

α β γ δ
Diet without Vitamin  E 10.55 ± 0.77 0.0178 ± 0.034 0.035 ± 0.015 - 
Ivelip® + Diet without Vitamin  E 25.34 ± 3.87 0.885 ± 0188 2.326 ±0.513 0.107 ± 0.037 
ClinOleic + Diet without Vitamin  E 68.76 ± 10.72 1.237 ± 0.145 0.974 ± 0.370 0.049 ± 0.034 

   
4.2 Secondary Pharmacology 
 
1. Effects of parenteral nutrition on biliary secretion in the rat (Study # B 89 07): 
 
The purpose of this study was to evaluate the biliary secretion, bile composition and 
hepatic cholesterol in rats after IV administration of lipids (Intralipid® and ClinOleic 
[CSW 6/3]). 
 
Male Sprague-Dawley rats (n=10-14) were intravenously infused with ClinOleic (CSW 
6/3) or Intralipid® for 6 days to provide 25-50% of non-protein calories. A control group 
was infused with 0.9% saline solution. The bile was collected at every 30 min for 2 h 
and the levels of cholesterol, phospholipids, total bile acids and bilirubin were 
determined in the total amount collected. The total serum and biliary bile acids were 
determined by an enzymatic method using α-hydroxysteroid dehydrogenase. The bile 
cholesterol was determined by an enzymatic method in kinetics with cholesterol 
oxidase. Bile phospholipids were determined by a colorimetric method for the presence 
of phosphates. The livers were lyophilized, grinded and total cholesterol and free 
cholesterol were determined by an enzymatic method (Biomerieux®).  
The results showed that animals administered Intralipid® at either 25% or 50% of 
caloric intake had decreased biliary flow and increased bilirubin and phospholipids. 
Similarly, rats administered 25% caloric intake as Intralipid® also showed increased 
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biliary calcium, cholesterol and bile acid levels. The bile flow in the ClinOleic groups 
(25% or 50% caloric intake) was decreased compared to control group but it was higher 
than animals in the Intralipid® groups. Bilirubin levels were increased in the ClinOleic at 
either 25 or 50% of the caloric intake groups. Rats that received 25% caloric intake as 
ClinOleic also exhibited increased biliary calcium and bile acids levels compared to 
control. However, there was no change in biliary phospholipids and cholesterol levels in 
the rats receiving ClinOleic. The results are presented in the Table below.  
 
Parameters 50% of Calories 25% of Calories 

Control Intralipid® ClinOleic 
(CSW 6/3) 

Control Intralipid® ClinOleic 
(CSW 6/3) 

Bile flow (mL/h) 0.906±0.042 0.624±0.048** 0.732±0.048** 1.01±0.08 0.666±0.048** 0.726±0.042** 
Bilirubin (μmol/L) 109±6 375±80** 390±60** 61±15 145±88* 142±56* 
Calcium (mmol/L) Not measured 2.24±0.12 2.39±0.10* 2.43±0.06* 
Phospholipids (mmol/L) 3.77±0.44 5.07±0.81* 3.66±0.95 3.88±0.65 4.83±0.55* 4.09±0.97 
Cholesterol (mmol/L) 0.348±0.099 0.426±0.237 0.330±0.109 0.355±0.048 0.448±0.100* 0.314±0.049 
Bile acids (mmol/L) 14.57±1.53 16.73±2.05 16.73±2.73 9.44±2.15 14.05±2.13* 15.90±3.79** 

 
Hepatic lipid analysis showed significantly higher levels of lipid accumulation at 50% of 
caloric intake for both Intralipid® and ClinOleic groups. Hepatic cholesterol was higher 
for ClinOleic than Intralipid® at either 25% or 50% of caloric intake groups compared to 
the control, as shown in the Table below. 
 
Parameters 50% of Calories 25% of Calories 

Control Intralipid® ClinOleic 
(CSW 6/3) 

Control Intralipid® ClinOleic 
(CSW 6/3) 

Total lipid (mg/gm liver) 116±6 114±24* 167±18** 105±9 126±18 132±18 
Total cholesterol (mg/gm liver) 5.89±0.37 9.27±1.13* 11.54±1.85** 5.82±1.51 7.91±1.05* 9.00±1.80** 

 
In conclusion, in rats, ClinOleic modulate biliary secretion with reduced biliary 
phospholipids and cholesterol more than that with Intralipid®. 
 
2. Hepatobiliary complications of total parenteral nutrition - effect of the 
components of lipid emulsion (Study # A 91 23): 
 
The purpose of this study was to evaluate the hepatobiliary effects of lipids and 
emulsifiers used in lipid emulsions for total parenteral nutrition in rats.  
 
Male Sprague-Dawley rats were maintained on total parenteral nutrition (2.5mL/h) for 7 
days as 30% non-protein calories in the form of lipids, either ClinOleic (CSW 6/3), 
Ivelip®, Ivelip® Z40 or Intralipid®. A control group was infused with 0.9% saline 
solution. The lipid emulsions also differed in the ratio of phosphatidylcholine (PC) and 
phosphatidylethanolamine (PE) in the purified egg phospholipid used as an emulsifier. 
Intralipid® and Ivelip® Z40 emulsion contained egg phospholipid with a low PC/PE ratio 
(5.3), while ClinOleic (CSW 6/3) and Ivelip® contained egg phospholipid with a high 
PC/PE ratio (9.4), as shown in the Table below.  
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Collection of bile and other analytical methods were same as mentioned above (Study # 
B 89 07). 
 
The animals that received a total parenteral nutrition as ClinOleic (CSW 6/3) had higher 
bile output than the Intralipid®, Ivelip® Z40 and Ivelip® groups. Animals that received 
lipid emulsions containing egg phospholipid with a low PC/PE ratio showed significantly 
reduced biliary flow relative to lipid emulsions containing phospholipid with a high 
PC/PE ratio (CSW 6/3 and Ivelip®). Results are presented in the Sponsor’s table below. 
 

 
 
In conclusion, this study showed that the composition of the emulsifying agent used in 
the lipid emulsions can modulate hepatobiliary secretion. 
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4.3 Safety Pharmacology 

Study: CSW 6.3, batch 72002-Search for hypotensive substances (Study # A 01 87 
14): 
 
Methods: The aim of this study was to determine the potential hypotensive effect of 
CSW 6.3 (ClinOleic).Two male anesthetized cats were catheterized in the carotid artery 
to monitor arterial blood pressure and heart rate. Histamine (positive control) and test 
article (CSW 6.3) were administered via a jugular vein catheter. Sensitivity of the 
animals to histamine injection was determined and the animals were only used if the 
intensity of the hypotensive response was proportional to the dose administered. The 
hypotensive response to 0.1 μg/kg injections of histamine was reproducible and was at 
least 20 mmHg. The hypotensive response of CSW 6.3 was determined after 
intravenous administration of 5 mL CSW 6.3 over 30 sec. 
 
Results: The administration of 5 mL of CSW 6.3 over 30 sec had no hypotensive effect 
in cats.   

5 Pharmacokinetics/ADME/Toxicokinetics 

5.1 PK/ADME 

ABSORPTION: 
 
No absorption studies with ClinOleic were conducted.  
 
DISTRIBUTION: 
 
Study of the tissue distribution of lipid emulsions, CSW6-2 and CSW6-3, 
compared to 20% Intralipid (Study # B 03 87 04). 
 
Methods: Groups of 10 male mice received 16 g/kg (80 mL/kg) of ClinOleic (CSW 6/3; 
3% soybean oil: 17% olive oil), Intralipid®, or CSW 6/2 (11.5% soybean oil: 8.5% olive 
oil) as intravenous injections at a rate of 1 mL/min. After injection, the animals were fed 
with their normal diet, and were sacrificed 24 h after administration of the lipids. The 
liver, spleen, and lungs were isolated for measurement of triglycerides. 
 
Results: The triglyceride concentrations in the liver, spleen, and lung were identical for 
all three groups of rats treated with lipid emulsions. The results are presented in the 
Sponsor’s Table below. 
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METABOLISM: 
 
1. Determination of the post-heparin lipolytic activity (PHLA) of the emulsions, 
Ivelip®, CSW6-3 (ClinOleic), CSW6-2, and CSW 6-1 compared to Intralipid® (Study 
# B 88 02). 
 
Methods: Ivelip® (soybean oil 20%, olive oil 0%), CSW6-3 (soybean oil 3%, olive oil 
17%), CSW6-2 (soybean oil 8.5%, olive oil 11.5%), CSW 6-1 (soybean oil 0%, olive oil 
20%) and Intralipid® (soybean oil 20%, olive oil 0%) were incubated with rat plasma at 
27-280C, and free fatty acid content was measured following 0, 5, 10, 15, and 20 
minutes of incubation. Plasma lipolysis was evaluated in post-heparin plasma with 
respect to various emulsions. 
  
Results: Lipolysis of CSW 6-1 was slightly lower (24% less) than the reference 
emulsion Intralipid®. Lipolysis of Ivelip® under the same conditions was similar to CSW 
6-1. The result showed that all lipid emulsions were slightly less hydrolyzed than 
Intralipid®. Results are presented in the Sponsor’s table below. The Sponsor stated that 
this could be due to the presence of inhibitors of lipolytic activity in post-heparin plasma 
such as oxidation derivatives and of sterols. To verify this unpredicted result, another 
lipolytic experiment was conducted (study # A 91 03) to standardize the lipolytic 
protocol. The study showed that ClinOleic (CSW 6/3) can be lipolyzed faster than 
Intralipid®. 
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2. Study: Comparing soybean oil and olive oil emulsions for their apolipoprotein 
binding capacity and lipoprotein lipase substrate function (Study # B 92 02). 
 
Methods: Artificial triglyceride-rich particles (ATRPs) were prepared from Intralipid® (20 
% soybean oil), Ivelip® (20 % soybean oil), CSW 6/2 (11.5 % olive oil - 8.5 % soybean 
oil) and CSW 6/3 (17 % olive oil - 3 % soybean oil) by ultracentrifugation. These ATRPs 
were incubated for 2 hours at 370C in the presence of apolipoprotein (Apo) A-I or high 
density lipoproteins (HDLs). Lipolysis was activated by the addition of purified milk 
lipoprotein lipase and incubated for another 30 min at 370C. Triglycerides were 
measured with an enzymatic colorimetric assay. Phospholipids were measured by the 
Fiske Subbarow phosphate analysis method. Apolipoprotein A-1 in HDL and purified 
Apo A-1 in solution were measured by the immunoturbidimetry method. Apolipoprotein 
A-1 in the incubation medium was measured by a Sandwich ELISA technique. 
 
Results: The results show that Apo A-I binding was greater for the lipid particles from 
soybean oil (Intralipid®, Ivelip®) than the emulsions containing soybean and olive oil 
(CSW 6/3, CSW 6/2). The findings are presented in the Figure below. 
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The incubation of ATRP with various lipid emulsions (Intralipid®, Ivelip® and CSW 6/2 
and CSW 6/3) with different amounts of High Density Lipoprotein (HDL) as a source of 
Apo A-1 was sufficient to obtain maximum lipolysis. The findings are presented in the 
Figure below. 

 
 
In conclusion, the substrate function of the ATRPs from CSW 6/2, CSW 6/3 and the 
reference emulsions (Intralipid®, Ivelip®)  for lipoprotein lipase were similar following 
preincubation with HDLs. 
 
ELIMINATION: 
 
1. Study: Kinetics of plasma clearance of exogenous lipids in the rat: comparison 
of two 20% lipid emulsions Intralipid® and CSW 6/3 (Study # B 89 04). 
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Methods: Plasma elimination kinetics was evaluated in 33 male Sprague-Dawley rats 
following intravenous administration of 0.2 g/kg (1 mL/kg) of either CSW 6/3 (ClinOleic) 
or Intralipid®. Blood samples were collected prior to injection and at 3, 5, 10, 15, 20, 
and 30 minutes after injection to determine triglyceride levels by turbidimetry methods. 
The elimination kinetics was determined as the fractional clearance (K2) as a 
percentage per min, as well as the initial concentration extrapolated C0 to T0. 
 
Results: The fractional clearance (K2) was 11.1 ± 1.36% per min for CSW 6/3 
(ClinOleic) compared to 12.4 ± 0.76% per min for Intralipid®. The initial concentrations 
(C0 extrapolated to T0) were 6.38 ± 0.45 g/L and 6.60 ± 0.56 g/L for CSW 6/3 (ClinOleic) 
and Intralipid®, respectively. The findings are shown in the Table below. 
 

 
 
In conclusion, both fat emulsions, Intralipid® and CSW 6/3 (ClinOleic), were cleared in a 
comparable fashion. 
 
2. Study: Plasma clearance kinetics of two 20% lipid emulsions: CSW 6.2 and 
CSW 6.3 in the dog; comparison with 20% Intralipid® (Study # A 89 07). 
 
Methods: Plasma elimination kinetics were evaluated in groups of 3 male and 3 female 
Beagle dogs following one hour intravenous infusions of 3 g/kg (15 mL/kg) of CSW 6.3 
(ClinOleic), CSW 6/2, or Intralipid®. Blood samples were collected from the cephalic 
vein or a saphenous vein to determine the triglyceride levels prior to infusion, and at 
every 10-minute intervals for 3 hours, then at every 15-minute intervals for 4 hours 
following infusion. The maximum clearance (K1), fractional clearance (K2) and critical 
clearance were determined.  
 
Results: The maximum clearances (K1) were 0.255 ± 0.023 g/L/min for CSW 6/3 
(ClinOleic) and 0.249 ± 0.034 for CSW 6/2 compared to 0.308 ± 0.033 g/L/min for 
Intralipid®. The fractional clearance (K2) were 1.128 ± 0.116 % per min for CSW 6/3 
(ClinOleic) and 1.096 ± 0.066 for CSW 6/2 compared to 2.038 ± 0.560% per min for 
Intralipid®. The critical concentrations were 23.04 ± 1.75 g/L, 22.72 ± 2.79 g/L and 
18.67 ± 3.67 g/L for CSW 6/3 (ClinOleic), CSW 6/2 and Intralipid®, respectively. The 
results are presented in the Table below. 
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In conclusion, all three lipid emulsions, Intralipid®, CSW 6/2 and CSW 6/3 (ClinOleic), 
were cleared in a comparable fashion in dogs. However, the fractional clearance (K2) of 
Intralipid® was higher than ClinOleic and CSW 6/2. 

5.2 Toxicokinetics  

N/A 

6 General Toxicology 

6.1 Single-Dose Toxicity 

1. Study title: Acute toxicity by intravenous route in male and female mice - 
determination of LD50 CSW 6.3 (ClinOleic) batch 72002 (study # A 87 15). 
 
Key study findings: Groups of CD1 mice (10 per group) received intravenous infusions 
of lipid emulsion at doses of 100, 112.5, 125, and 137.5 mL/kg body weight, at an 
infusion rate of 1 mL/min. Animals were observed for 14 days after lipid administration. 
Mortality occurred for up to three days after administration. Highest mortality was 
observed in the high and mid-high dose groups. The causes of death were not 
determined. The symptoms observed were non-specific neuromuscular signs, and most 
of the dead animals were not necropsied due to tissue autolysis. Gross observations in 
mice that were necropsied involved lesions in the liver and spleen. Mice euthanized 
after 14 days of observation showed lesions in the liver, spleen, and kidneys. The LD50 
was between 100 mL/kg and 112.5 mL/kg in male mice, corresponding to 20 - 22.5 
g/kg. In female mice, the LD50 was 111.4 mL/kg (104.8 -118.4 mL/kg), corresponding to 
22.3 g/kg. 
 
Study No.: A 87 15 
Volume and pages: Electronic submission  
Conducting laboratory and location:  
Date of study initiation: April 10, 1987 
GLP compliance: Yes 
QA report: Yes 
Drug lot and purity: Drug lot 72002, purity not provided. 
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Gross Pathology: 
 
Mice that died on day 2 and 3 showed pale lesions in the kidney and white spots and 
marbled liver. All surviving animals were euthanized on Day 15. The euthanized mice 
showed pale, swollen and dilated kidneys, marbled liver and splenomegaly. 
  
Summary of individual findings:  Single IV dose of CSW 6.3 in mice showed 100% 
mortality at the high dose, followed by 90% mortality at the medium high dose within 2 
to 3 days in both males and females. Main organs of toxicity were the kidney, spleen 
and liver.  The LD50 was between 100 mL/kg and 112.5 mL/kg in male mice, 
corresponding to 20 - 22.5 g/kg. In female mice, the LD50 was 111.4 mL/kg (104.8 -
118.4 mL/kg), corresponding to 22.3 g/kg.  
 
2. Study title: Acute toxicity by intravenous route in male and female rats - 
determination of LD50 CSW 6.3 (ClinOleic) batch 72068 (Study # A 88 14). 
 
Key study findings: Mortalities occurred for up to 7 days after lipids administration. 
The cause or causes of death was not determined. The symptoms observed were non-
specific neuromuscular signs, and most of the dead animals were not necropsied 
because of tissue autolysis. Gross observations in rats that were necropsied at the end 
of the study period included lesions in the liver, kidney, lungs and spleen. The LD50 was 
estimated to be around 100 mL/kg in male and female rats, corresponding to 20 g/kg. 
No control group was included in this study. 
 
Study No.: A 88 14 
Volume and pages: Electronic submission  
Conducting laboratory and location:  
Date of study initiation: April 6, 1988 
GLP compliance: Yes 
QA report: Yes 
Drug lot and purity: Drug lot 72068, purity not provided. 
 
Methods: 
 

Doses: Male: 100, 110, 120 and 130 mL/kg, and Female: 100, 125, 130, and 135 
mL/kg 

 Species/strain: Sprague Dawley Rats 
 Number/sex/group or time point (main study): 6/sex/group 
 Route, formulation, volume and infusion rate: 
  Route: Intravenous 
  Formulation: 20% lipid emulsion  
  Infusion rate: 1mL/min 
 Satellite groups: None 
 Age: Not specified 
 Weight: Male 266±18g and female 202±13g 
 Unique study design or methodology (if any): none 
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Days of administration). 
 

Study no.: A 90 11 
Study report location: Electronic submission (EDR) 

Conducting laboratory and location:  
Date of study initiation: January 16, 1990 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: Ivelip® batch 92050.01 and  
CSW 6.3 batch 92001.01; purity not 
provided 

Key Study Findings 

Eight rats died and 3 were terminated before the completion of the study (3, 4 and 4 rats 
from Endolipide®, Ivelip® and ClinOleic groups, respectively). The mortalities occurred 
during the first 10 days of the study. At necropsy, these rats showed white organ 
discoloration and yellow deposits in the renal pelvis. Morbidity was attributed to renal 
failure secondary to renal papillary necrosis. Rats in all lipid emulsion groups had 
anemia with reticulocytosis and thrombocytopenia. Serum chemistry included 
decreased urea concentrations and increased alanine aminotransferase and aspartate 
aminotransferase activities in all lipid emulsion groups. Creatinine concentrations 
increased in rats in the Ivelip® and ClinOleic groups. Cholesterol, triglyceride, 
phospholipids, and bilirubin concentrations increased in rats which received 
Endolipide®. Treatment-related histopathologic changes in livers, adrenal, kidney and 
spleen were noticed. Due to mortalities and organ toxicities, the dose of lipid emulsions 
in this study, 90 mL/kg/day at a rate of 2 mL/kg/day, was considered excessive and 
unsuitable for the comparison to different lipid emulsions.  
 
Methods 

Doses: 18 g/kg/day (90 mL/kg/day) 
Frequency of dosing: Once daily for 45 min 

Route of administration: Intravenous 
Dose volume: 2 mL/kg/min 

Formulation/Vehicle: Ivelip® and Endolipide® (20% soybean oil based 
emulsion) and CSW 6/3 (Olive oil and soybean 
oil)  

Species/Strain: Sprague Dawley rats 
Number/Sex/Group: Group A (4 males): 0.9% NaCl) 

Group B (6 males- 6 females): 20% Endolipide® 
Group C (7 males- 7 females): 20% Ivelip® 
Group D (6 males- 7 females): CSW 6/3 
(ClinOleic) 
Group T (3 males- 1 female): No treatment 

Age: Not specified 
Weight: Males – approximately 270g and females – 

Reference ID: 3354571

(b) (4)



NDA # 204-508  Reviewer: Dinesh Gautam, Ph.D. 
 

31 

approximately 200g.  
Satellite groups: None 

Unique study design: None 
Deviation from study protocol: None 

Observations and Results 

Mortality 
 
Eight animals died during the course of the study, and 3 animals were terminated before 
the completion of the study. They are 3 rats from Endolipide® (group B), 4 rats from 
Ivelip® (group C), and 4 rats from ClinOleic (group D). The mortality occurred during the 
first 10 days of the study. Female rats died in at higher numbers (8 females vs. 2 
males). 

Clinical Signs 

Hematuria was noticed in groups B, C, and D. The frequency of hematuria was higher in 
male animals of the Endolipide® group and in a female animal of the Ivelip® group. 
Sporadic diarrhea was also noted in some animals of all groups. 

Body Weights 

The variation of body weight was similar in the 3 groups of animals treated with lipids 
(Endolipide®, Ivelip® and CSW 6/3).  

Feed Consumption 

Food consumption (g/day) was reduced for all animals treated with lipids. The reduction 
of food consumption was approximately 60% starting the first week of treatment, and it 
was similar in the 3 lipid treated groups (B, C, and D).  

Hematology 

Blood samples were collected by abdominal aorta under halothane anesthesia. Food 
and water were removed overnight prior to blood collection. 
 
Decreased hemoglobin and thrombopenia (decreased platelets) were observed in all 
lipid treated groups. Several animals in the Endolipide® group showed neutrophilia 
(increased neutrophils). Results are presented in the Sponsor’s Table below. 
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Study title:  Toxicity due to repeated intravenous doses of CSW 6/3 
(ClinOleic) emulsion lot 1120170 in the rat - comparison with Intralipid 20% 
lot 62121-51 (30 days of administration). 
 

Study no.: A 92 03 
Study report location: Electronic submission (EDR) 

Conducting laboratory and location:  
Date of study initiation: September 24, 1991 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: Intralipid 20% lot 62121-51 and  
CSW 6/3 batch 1120170; purity not 
provided 

Key Study Findings 

A group of Sprague Dawley rats (5 rats/sex) were administered either CSW 6/3 
(ClinOleic) or Intralipid® by intravenous infusion at a rate of 1.5 mL/kg/min and at a 
dose of 15 g/kg/day (75 mL/kg/day) for 30 days.  A control group (5 rats/sex) received 
75 mL/kg/day saline for 30 days. One male from ClinOleic group died on day 4. Three 
females from Intralipid® group and 1 male from ClinOleic group were sacrificed before 
day 8 due to technical difficulties, and were replaced with new animals. Two more 
females from the ClinOleic group were terminated on day 18 and 22, respectively due to 
technical reasons that made continued dosing impossible. Rats in both treatment 
groups showed reduced food intake without an adverse effect on body weight gains. 
Rats in both lipid emulsion groups showed hematuria and anemia with reticulocytosis, 
accompanied by mild thrombocytopenia and increased fibrinogen concentrations. 
Serum albumin and total protein concentrations decreased in rats that received 
ClinOleic, and bilirubin concentrations increased in rats that received Intralipid.  
Aspartate aminotransferase activity increased in both lipid emulsion groups. Treatment-
related histopathologic changes were observed in liver (hemosiderosis of the Kupffer 
cells), adrenal (necrotic coagulation foci), kidney (hemosiderosis of the nephrocytes) 
and spleen (hemosiderosis with excess lipid). The systemic effects of ClinOleic were 
comparable to Intralipid®.  
 
Methods 

Doses: 15 g/kg/day (75 mL/kg/day) 
Frequency of dosing: Once daily for 45 min 

Route of administration: Intravenous infusion 
Dose volume: 2 mL/kg/min 

Formulation/Vehicle: Intralipid® 20% (soybean oil) and CSW 6/3 
(ClinOleic; Olive oil and soybean oil)  

Species/Strain: Sprague Dawley rats 
Number/Sex/Group: Group T (5 rats/sex): 0.9% NaCl) 

Group A (5 rats/sex): CSW 6/3 
Group C (5 rats/sex): Intralipid® 20% 
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Age: Not specified 
Weight: Males: 140-150 g, females: 160-170 g 

Satellite groups: None 
Unique study design: None 

Deviation from study protocol: None 

Observations and Results 

Mortality 

The animals were observed every day at regular intervals of about 1 hour; the last 
observation of the day was conducted at 4:00PM. The animals that died or were 
sacrificed before day 8 were replaced. The animals sacrificed after day 8 were not 
replaced.  
 
One male died on Day 4 and another male was eliminated (difficulty in infusion) on Day 
8 from the CSW 6/3 group. Three females from the Intralipid® group were sacrificed on 
Days 3, 6 and 7, respectively due to difficulties in intravenous infusion. Two females 
were sacrificed from the CSW 6/3 group on Day 18 and 22, respectively.  

Clinical Signs 

Hematuria was noticed in animals from both Intralipid® and CSW 6/3 treated groups. 
Sporadic diarrhea was also noted in some of the animals in all groups.  

Body Weights 

The animals were weighed twice a week. 
 
The variation of body weight gain was similar in all 3 groups of animals. However, 
female animals in the Intralipid® group showed slightly higher body weight. It could be 
due to the replacement of the sacrificed animals. 

Feed Consumption 

Food intake was measured twice a week. 
 
Food consumption (g/day) was reduced by 40% in the beginning in the CSW 6/3 and 
Intralipid® treated groups compared to control. However, the variations were 
comparable between the two lipid treated groups.   

Hematology 

Blood samples were collected via abdominal aorta after being anaesthetized with 
halothane. Following hematological parameters were determined. 
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Histopathological findings were mainly observed in the liver, spleen and kidney. In the 
liver, a hemosiderosis of the Kupffer cells with excess lipids were observed in all 
animals of the lipid treated groups. Both lipid treated groups showed heavy red pulp 
reticular cell hemosiderosis with excess lipid in the spleen and hemosiderosis of the 
nephrocytes in the kidneys. These observations were more pronounced in the 
Intralipid® treated animals. Animals also showed extended cystic nephritis lesions (up 
to 80% of the renal parenchyma), possibly associated with a renal medullary fibrosis. 
Animals treated with Intralipid® showed necrotic foci in the liver (2/10 animals) and on 
the adrenal glands (5/10 animals), and the presence of free lipid droplets in the bone 
marrow (9/10 animals). 
 
Study title: Toxicity, with repeated doses by central intravenous route in 
rats, of CSW 6.3 (ClinOleic) batch 92122 and 20% Intralipid® batch 51663.51 
(25 days of administration). 
 

Study no.: A 90 14 
Study report location: Electronic submission (EDR) 

Conducting laboratory and location:  
Date of study initiation: May 31, 1991 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: Intralipid 20% batches 51663-51 and 
CSW 6.3 batch 92122; purity not 
provided. 

Key Study Findings 

Male Sprague Dawley rats (n=6) were administered either CSW 6.3 (ClinOleic) or 
Intralipid® by jugular vein at a rate of 2 mL/kg/min at 18 g/kg/day (90 mL/kg/day) for 24-
25 days. There were no deaths and treatment related clinical observations. However, 3 

Reference ID: 3354571

(b) (4)



NDA # 204-508  Reviewer: Dinesh Gautam, Ph.D. 
 

41 

animals were sacrificed due to catheter-related issues. Decreased food consumption 
and body weight were noticed in both lipid treated groups. Rats treated with CSW 6.3 
had slight anemia with reticulocytosis. Serum chemistry showed a decrease in urea 
concentrations in both groups, and an increase in alanine aminotransferase and 
aspartate aminotransferase activities in some rats in the CSW 6.3 group. Urinalysis 
showed decreased pH, ketonuria, and hematuria in most rats in the both lipid treated 
groups. Macroscopic examination showed discolored areas on the livers and a lack of 
corticomedullary demarcation in the kidneys in both lipid treated groups. Liver, spleen, 
kidney, lung, and adrenal gland weights were higher in the CSW 6.3 group than in the 
Intralipid® group. Treatment-related histopathologic changes were lipid overload in the 
liver and spleen, and interstitial or embolic nephritis in the corticomedullary plexus in 
both the groups. Only male animals were used in the study, and no control group was 
included. 
 
Methods 

Doses: 18 g/kg/day (90 mL/kg/day) 
Frequency of dosing: Once daily for 45 min 

Route of administration: Intravenous (Jugular vein) 
Dose volume: 2 mL/kg/min 

Formulation/Vehicle: Intralipid® 20% (soybean oil) and CSW 6/3 
(Olive oil and soybean oil)  

Species/Strain: Sprague Dawley rats 
Number/Sex/Group: Group A (6 males): 90 mL/kg/day of CSW 6.3 

Group B (6 males): 90 mL/kg/day of  Intralipid® 
20% 

Age: Not specified 
Weight: Not provided 

Satellite groups: None 
Unique study design: None 

Deviation from study protocol: None 

Observations and Results 

Mortality 

No mortality related to the treatment with lipid emulsions was observed. However, 3 
animals (1 from Intralipid® and 2 from CSW 6.3) were sacrificed due to technical errors 
related to the catheter and one animal from the Intralipid® group died before initiation of 
the experiment. 

Clinical Signs 

One animal from CSW 6.3 group showed hematuria on Day 1. No other clinical signs 
were noticed. 
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Hematology 

Blood samples were collected from the abdominal aorta following anesthesia with 
halothane on Day 26. The animals from the CSW 6.3 group sacrificed at the end of the 
study showed a slight anemia.          

Clinical Chemistry 

Serum chemistry analysis showed decreased urea level (2.2±0.58 nmol/L in CSW 6.3 
group and 2.4±0.74 nmol/L in Intralipid® group) in all animals in both lipid treated 
groups. The other parameters were normal in the 2 groups of animals. 

Urinalysis 

Urine density, pH, nitrites, protein, glucose, ketone bodies, urobilinogen, bilirubin and 
blood were determined at the end of the study. 
 
Animals in both lipid treated groups showed decreased pH, ketonuria and presence of 
nitrites or traces of proteins. 

Gross Pathology 

For all animals, gross pathology consisted of an external examination, identification of 
all clinically-recorded lesions, as well as a detailed internal examination. 
 
The liver of the animals in CSW 6.3 treated group was large, pale, and/or marbled (3/4). 
Yellow or white spots in the liver were noticed in 3 animals of the Intralipid® group. 
There was a lack of corticomedullary demarcation in the kidneys of most rats in both 
groups. 

Organ Weights 

The weights of the following organs were recorded- liver, spleen, kidneys, lungs, heart 
and adrenal glands. 
 
The absolute and relative weight of the liver, spleen, kidneys lungs, and adrenal glands 
were higher in the CSW 6.3 group than Intralipid® group. The findings are shown in the 
Sponsor’s Table below. 
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Key Study Findings 

Sprague Dawley rats (5 rats/sex) were intravenously infused with either CSW 6/3 
(ClinOleic) or Intralipid® at a rate of 1.2 mL/kg/min at a dose of 18 g/kg/day (90 
mL/kg/day), for 30 days. A control group (5 rats/sex) received 90 mL/kg/day saline for 
30 days. Six females and 1 male from the CSW 6/3 group died between day 01 and day 
10. One female from the same group was sacrificed on day 24 due to technical 
difficulties.  Hematuria was observed in both lipid treated groups. Animals of group A 
(CSW 6/3), that survived up to the end of the study had a weight gain comparable to 
that of the control group. Anemia and thrombopenia was observed in both lipid treated 
groups. Blood chemistry showed decreased urea level in both lipid treated groups, 
increased ALT and AST, especially in CSW 6.3 group and increased cholesterol and 
phospholipids in males of Intralipid® group were observed. Urinalyses showed 
decreased pH and ketonuria in lipid treated rats with slight hematuria in rats in the 
Intralipid® group. Gross pathology observations included discolored livers in all lipid 
treated rats, a variety of renal lesions and gastric ulcers in some rats from both groups. 
Some rats in the Intralipid® group showed discolored spots on the adrenal glands and 
lungs. Liver weights were increased in rats receiving lipid emulsions. Treatment-related 
histopathologic changes in livers consisted of hepatocellular vacuolation (lipid), foci of 
necrosis, and pigment, interpreted as hemosiderin, in sinusoidal macrophages (Kupffer 
cells) in both lipid treated groups. Pigment (hemosiderin) and lipid vacuolation were also 
present in macrophages in the spleens of lipid treated animals. The adrenal cortex of 
male rats treated with CSW 6/3 had excess lipid and some rats in the Intralipid® group 
had focal necrosis in the adrenal gland.  
 
The infusion rate used in this study, 1.2 mL/kg/min, appeared to limit the renal changes 
seen at higher infusion rates (2 mL/kg/min) in previous studies. However, in this study, 
CSW 6/3 was less tolerated than Intralipid® and was associated with higher mortality in 
rats. 
 
Methods 

Doses: 18 g/kg/day (90 mL/kg/day) 
Frequency of dosing: Once daily for 1h 15min 

Route of administration: Intravenous 
Dose volume: 1.2 mL/kg/min 

Formulation/Vehicle: Intralipid® 20% (soybean oil) and CSW 6/3 
(Olive oil and soybean oil)  

Species/Strain: Sprague Dawley rats 
Number/Sex/Group: Group T: (5 rats/sex) 0.9% NaCl 

Group A: (5 rats/sex) CSW 6/3  
Group B: (5 rats/sex) Intralipid 

Age: Not specified 
Weight: Males: 270 g, Females: 220 g 

Satellite groups: None 
Unique study design: None 

Deviation from study protocol: None 
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Observations and Results 

Mortality 

The animals were observed every day at regular intervals of about 1 hour. The animals 
that died during the study were necropsied.  
 
Six female animals and 1 male animal treated with CSW 6/3 died after 1 to 10 days of 
infusion. In addition, a female animal from the same group was sacrificed on Day 24 
due to technical difficulties to administer the lipid emulsion. 

Clinical Signs 

The animals were observed every day at a regular interval of about 1 hour; the last 
observation of the day was at 4:00PM.  
 
Hematuria was noticed in most of the animals treated with lipids.  

Body Weights 

The animals were weighed twice a week. 
 
The male and female animals from Intralipid® group showed significantly higher body 
weight than animals in the control group. The male and female animals which survived 
in the CSW 6/3 group gained comparable body weight to that of the control animals. 
The body weight data are shown in the Sponsor’s Table below. 
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kidneys (1 male from CSW 6.3 group, 1 male from Intralipid® group), mottled 
appearance (1 male from CSW 6.3 group, 1 female from Intralipid® group), pale or 
discolored cortical area or at the corticomedullary junction (1 male from CSW 6.3 group, 
2 males and 1 female from Intralipid® group), and hemorrhagic spot on the papilla (1 
female from CSW 6.3 group). The adrenal glands of most of the animals from lipid 
treated group had brown or white spots. The lungs of 3 males and 2 females from the 
Intralipid® treated group had a heterogeneous (white, brown or red) coloration or spots. 
 
Organ Weights 
 
The weights of the following organs were recorded: brain, heart, liver, adrenal glands, 
lungs, spleen and kidneys.  
 
Liver weights increased in rats infused with lipid emulsions (Male: Saline, 9.45 ± 0.36g; 
Clinolipid, 17.28 ± 0.55g and Intralipid, 16.12 ± 1.14g; Female: Saline 6.3 ± 0.16g and 
Intralipid 12.53 ± 0.77g). Adrenal gland weights (Saline 0.031 ± 0.001g, Clinolipid 0.050 
± 0.006g and Intralipid 0.037 ± 0.002g) increased in males in the Clinolipid group and 
heart weights (Saline 0.82 ± 0.03g and Intralipid® 1.33 ± 0.05g) increased in females in 
the Intralipid® group.  The findings are shown in the Sponsor’s Table below. 
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sciatic nerve, encephalon (brain, cerebellum, bulb), eyes (R and L), infusion site, 
testicles or ovaries, prostate or uterus. 

  
Histopathological findings were mainly associated with the liver, spleen, kidney, 
adrenals and the heart. In the liver, lipid deposits in hepatocytes were observed in case 
of both lipid treated groups, which was associated with necrosis, especially in the male 
animals. The necrotic lesions were less significant in female animals of Intralipid® 
group. In addition, hemosiderin in sinusoidal macrophages (Kupffer cells) was observed 
in both lipid emulsion groups. Pigment (hemosiderin) and lipid vacuolation were also 
present in macrophages in the spleens of lipid treated animals. In the kidney, chronic 
interstitial and epithelial nephritic lesions, polycystic sclerosis and inflammatory 
obliteration of the capillary plexus of the corticomedullary area were observed in the 
lipid treated groups. The adrenal cortex of male rats treated with CSW 6.3 had excess 
lipid and some rats in the Intralipid® group had focal necrosis in the adrenal glands.  
 
Study title:  Repeated-dose toxicity by intravenous administration of CSW 
6.3 in the rat (90 days of administration) - comparison with 20% Intralipid® 
 

Study no.: A 90 09 
Study report location: Electronic submission (EDR) 

Conducting laboratory and location:  
Date of study initiation: September 14, 1988 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: Intralipid® 20% batches 35052-51, 
69809-51 and 83081-51 and CSW 6.3 
(ClinOleic) batch 82044; purity not 
provided 

Key Study Findings 

Eight rats died or were eliminated from experiment; 2 from Intralipid® group, 1 from 
CSW 6.3 group (6 g/kg/day) and 5 from CSW 6.3 group (12 g/kg/day). Most of the 
deaths were accidental, related to technical difficulties during dosing. Hematuria was 
more frequent in animals treated with Intralipid® at 60 mL/kg/day dose. A slight 
reduction of the erythrocyte parameter was noticed in the high dose lipid treated groups. 
Blood chemistry showed a reduction in urea levels, increased cholesterol and 
phospholipid concentrations in males treated with Intralipid®; and increased serum 
alkaline phosphatase in the high dose (12 g/kg/day) lipid treated groups. Urinalysis 
revealed presence of blood, ketone bodies and protein in both lipid treated groups at all 
doses. Macroscopic examination showed marbled appearance and white spots on the 
livers of high dose of lipids (12 g/kg/day) treated rats; liver and spleen weights were 
increased. Treatment-related histopathologic changes in livers consisted of 
hepatocellular vacuolation (lipid), foci of granulomatous inflammation, focal 
hepatocellular necrosis, and pigment (hemosiderin) in sinusoidal macrophages (Kupffer 
cells). The severity of the hepatic changes were similar in rats at the high dose (12 
g/kg/day) of lipid emulsions and decreased in rats given lower doses of CSW 6.3. At the 
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end of the 1-month recovery period, the inflammatory granulomas and pigment 
persisted in the livers, and splenic vacuolations were still present in rats at the high 
dose (12 g/kg/day) lipid emulsions. The effects of CSW 6.3 were comparable to 
Intralipid® at equivalent doses. 
 
Methods 

Doses: 3, 6 and 12 g/kg/day (15, 30, or 60 mL/kg/day) 
Frequency of dosing: Once daily for 50 min 

Route of administration: Intravenous 
Dose volume: 2 mL/kg/min 

Formulation/Vehicle: Intralipid® 20% (soybean oil) and CSW 6.3 
(Olive oil and soybean oil)  

Species/Strain: Sprague Dawley rats 
Number/Sex/Group: Group T (6/sex): 60 mL/kg/day of 0.9% NaCl 

Group A (9/sex): 60 mL/kg/day of 20% 
Intralipid® 

Group B (2 males and 4 females): 60 mL/kg/day 
of 20% Intralipid® 

Group C (3/sex): 15 mL/kg/day of CSW 6.3 
Group D (9/sex): 30 mL/kg/day of CSW 6.3 
Group E (9/sex): 60 mL/kg/day of CSW 6.3 
Group F (3/sex): 60 mL/kg/day of CSW 6.3 
The animals of groups B and F were sacrificed 
after a period of reversibility of 1 month. 

Age: Not specified 
Weight: Males: 140 - 150 g, Females: 160 - 170 g 

Satellite groups: None 
Unique study design: None 

Deviation from study protocol: None 

Observations and Results 

Mortality 

The animals were observed every day at regular intervals of about 1 hour. The animals 
that died during the study were necropsied.  
 
Three male animals from the CSW 6.3 study group died. One male from CSW 6.3 (30 
mL/kg) group died on Day 81 and two males from 60 mL/kg/day CSW 6.3 dose group 
died on Days 81 and 88, respectively. Two males and one female from 60 mL/kg/day 
CSW 6.3 dose group and 2 females from Intralipid® group (60 mL/kg/day) were 
eliminated or sacrificed due to technical difficulties in infusion. 

Clinical Signs 

The animals were observed every day at regular intervals of about 1 hour.  
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Hematuria was noticed in all animals at the high dose (60 mL/kg) of Intralipid® or CSW 
6.3.  Hematuria was more frequent in animals infused with Intralipid®.  

Body Weights 

The animals were weighed twice a week. 
 
There were no effects on body weight at any dose levels after 90 days of lipid infusion. 

Feed Consumption 

Food intake was measured once a week. 
 
The food consumption (g/day) was lower in both sexes in all dose groups of Intralipid® 
or CSW 6.3 compared to control (0.9% NaCl). The reduction of food consumption was 
proportional to the doses of lipids infused. The food consumption was comparable to the 
control group after 3 to 4 weeks of recovery period.  

Ophthalmoscopy 

Ophthalmoscopy examination was conducted with indirect-light ophthalmoscope 
(Luneau type). 
 
There were no abnormal ophthalmologic effects. 

Hematology 

Blood samples for hematology were collected from the abdominal aorta after being 
anaesthetized with halothane on Day 91 and Day 120 (recovery groups).  
 
Erythrocyte counts were reduced in rats in 12 g/kg/day lipid emulsion dose group. A 
significant reduction of the hematocrit and hemoglobin levels in male and female 
animals were noticed in both lipid emulsions treated high dose groups. An increase in 
reticulocytes and leukocytes were observed in males that were proportional to the 
doses.             

Clinical Chemistry 

Following clinical chemistry parameters were determined on Day 91 and Day 120.  
 

Parameters Units 
Glucose mmol/L 
Urea mmol/L 
Creatinine µmol/L 
Proteins g/L 
A bumin g/L 
Globulin g/L 
A bumin-Globulin ratio  
Total bilirubin µmol/L 
A kaline phosphatase U/L 
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Histopathological findings were mainly associated with the liver and the spleen. In the 
liver, hepatocellular vacuolation (lipid), foci of granulomatous inflammation, focal 
hepatocellular necrosis, and pigment, interpreted as hemosiderin in Kupffer cells, and 
pronounced splenic hemosiderosis were observed in both lipid treated groups. The 
severity of the hepatic changes was similar in rats infused with 12 g/kg/day of either lipid 
emulsions. Rats with 6 g/kg/day CSW 6.3, the changes in the liver described above 
were very mild and at 3 g/kg/day CSW 6.3, only a moderate overload in small lipid 
deposits in Kupffer cells was observed. At the end of the 1-month recovery period, the 
inflammatory granulomas and pigment persisted in the livers and splenic vacuolation 
was still present in rats at 12 g/kg/day lipid emulsion dose groups.  
 
 
Study title:  Toxicity from repeated intravenous doses in rabbits of two 20% 
lipid emulsions: Intralipid and CSW 6.3 (14 days of administration). 
 

Study no.: A 89 11 
Study report location: Electronic submission (EDR) 

Conducting laboratory and location:  
Date of study initiation: February, 1989 

GLP compliance: No 
QA statement: Not available 

Drug, lot #, and % purity: CSW 6.3 lot 82044 and Intralipid lot 
82758, 35275 and 69089; purity not 
provided 
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Key Study Findings 

CSW 6.3 (ClinOleic) or Intralipid® was administered intravenously to male rabbits 
(3/dose group) at a dose of 45 mL/kg (0.5 mL/kg/min infusion rate) once daily for 14 
days. There were no deaths or abnormal clinical signs, and the weight gain was normal, 
but food consumption was reduced in both groups. A decrease in red blood cell (about 
10%) and hematocrit in the CSW 6.3 group were noticed. Levels of alkaline 
phosphatase and SGPT were increased in both lipid treated groups. Postmortem 
examination revealed increased liver weights (4.9% and 5.7% of body weight in CSW 
6.3 and Intralipid® groups, respectively).  Histopathological changes, such as lipid 
overload of splenic reticular cells and hepatocytes were observed in both groups. 
Macrophages with lipid deposits in the pulmonary artery (sub-endothelial stratum) were 
more pronounced in CSW 6.3 treated animals. 
 
 
Methods 

Doses: 45 mL/kg/day 
Frequency of dosing: Once daily for 1h 30min 

Route of administration: Intravenous 
Dose volume: 0.5 mL/kg/min 

Formulation/Vehicle: Intralipid® 20% (soybean oil) and CSW 6.3 
(Olive oil and soybean oil)  

Species/Strain: Hy/cr Rabbit 
Number/Sex/Group: Group A: (3 males) Intralipid®  

Group B: (3 males) CSW 6.3  
Age: Not specified 

Weight: Not provided 
Satellite groups: None 

Unique study design: None 
Deviation from study protocol: None 

Observations and Results 

Mortality 

No mortalities were observed in any group.  

Clinical Signs 

No treatment-related clinical signs were observed.  

Body Weights 

The animals were weighed twice a week. 
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Body weight gain of the animals in group A (Intralipid®) was higher (+ 0.5 kg) than that 
of the animals in the CSW 6.3 treated group (+ 0.39 kg). 

Feed Consumption 

Food intake was measured once a week. 
 
The food consumption (g/day) was reduced in both groups and was comparable. 
 

 Hematology 

Following hematological parameters were determined on Day1 and Day 15.  
 

 
 
Hematology showed a reduction in the number of red blood cells (-10%) and hematocrit 
percentage (-15%) in animals infused with CSW 6.3. The number of platelets was 
slightly reduced in both groups (Intralipid® -19% and CSW 6.3    -15%).   

Clinical Chemistry 

Following clinical chemistry parameters were determined. 
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The levels of alkaline phosphatase (Intralipid® -28%, CSW 6.3 -33%) and SGPT 
decreased and total protein levels increased in both lipid treated groups. Lipid 
parameters increased in both groups, which are summarized in the Sponsor’s Table 
below. 
 

 

Urinalysis 

Not conducted. 

Gross Pathology 

Gross pathology observations showed that the organs of all animals appeared normal. 
One rabbit in the Intralipid® group showed viscous bile and one rabbit in the CSW 6.3 
group showed liquid bile. 
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Organ Weights 
 
The weight of the liver, expressed as percentage of body weight, was 5.7% higher in the 
Intralipid® group and 4.9% higher in the CSW 6.3.   

Histopathology 

Adequate Battery: No 

Peer Review: No 

 
Histopathological findings showed lipid overload of splenic reticular cells and 
hepatocytes in both lipid treated groups. Macrophages with lipid deposits in the 
branches of the pulmonary artery (sub-endothelial stratum) were common in animals 
that received CSW 6.3. 
 
Study title: Toxicity with repeated doses in beagle dogs of two lipid 
emulsions (CSW 6.2 and CSW 6.3) administered by intravenous route (30 
days) - comparison with 20% Intralipid®. 
 

Study no.: A 01 87 18 
Study report location: Electronic submission (EDR) 

Conducting laboratory and location:  
Date of study initiation: March 5, 1987 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: NaCl batch 2043; Intralipid® 20% batch 
not provided; CSW 6.2, batch 72001 and 
CSW 6.3 (ClinOleic), batch 72002; purity 
not provided 

Key Study Findings 

There were no mortalities and treatment-related clinical signs in dogs that received any 
of the lipid emulsions. Serum chemistry changes included decreased urea 
concentrations, increased cholesterol and phospholipid concentrations, increased 
serum alkaline phosphatase activity and bilirubin concentration in all lipid treated 
groups. Gross pathology observations showed pale discoloration of the livers with 
increased hepatic weights in all lipid treated animals. Histopathologic changes consisted 
of hepatocellular vacuolation (lipid) and pigment (hemosiderin), and sinusoidal 
macrophages (Kupffer cells) in the livers. Vacuolation and pigmentation were also 
present in splenic macrophages of treated animals. These changes were comparable in 
all groups receiving lipid emulsions. CSW 6.3 and CSW 6.2 were well tolerated. The 
effects of CSW 6.3 were comparable to Intralipid®.  
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Methods 
Doses: 45 mL/kg/day (9 g/kg/day) 

Frequency of dosing: Once daily  
Route of administration: Intravenous (saphenous or cephalic vein)  

Dose volume: 0.2 mL/kg/min 
Formulation/Vehicle: NaCl, CSW 6.2 and CSW 6.3 (Olive oil and 

soybean oil), and Intralipid® 20% (soybean oil)  
Species/Strain: Beagle dogs 

Number/Sex/Group: Group T (2 /sex): 45 mL/kg/day NaCl  
Group A (2/sex): 45 mL/kg/day  Intralipid® 20% 
Group B (2/sex) 45 mL/kg/day CSW 6.2 
Group C (2/sex) 45 mL/kg/day CSW 6.3  

Age: 9 months 
Weight: 8 - 10 kg for both males and females 

Satellite groups: None 
Unique study design: None 

Deviation from study protocol: None 

Observations and Results 

Mortality 

The animals were observed several times a day. 
 
There was no mortality in any group. 
 
 

Clinical Signs 
 
The animals were observed several times a day for clinical signs. 
 
No abnormal clinical signs were observed in any group. 

Body Weights 

Body weight was measured twice a week starting on Day -7. 
 
Body weights were comparable in each group including the control (NaCl) group. 
However, due to the small number of animals (2 males and 2 females/group) the result 
was inconclusive. 

Feed Consumption 

Food intake was measured every day. 
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Food consumption was reduced in animals infused with the lipid emulsions. Food 
consumption was comparable in the 3 lipid infused groups.  

Ophthalmoscopy 

Ophthalmoscopy examination was conducted before and at the end of the dosing 
period. 
 
There were no abnormal ophthalmologic effects. 

Hematology 

Blood samples for hematology were collected before treatment and on Day 15 and Day 
29 of the treatment either from saphenous or cephalic vein.  
 
There were no changes in the hematological parameters.   

Clinical Chemistry 

Following clinical chemistry parameters were determined before treatment and on Day 
15 and Day 29 of the treatment. 
 

Parameters Units 
Glucose mmol/L 
Urea mmol/L 
Creatinine µmol/L 
Proteins g/L 
A bumin g/L 
Globulin g/L 
A bumin-Globulin ratio  
Total bilirubin µmol/L 
A kaline phosphatase U/L 
SGOT U/L 
SGPT U/L 
Total cholesterol mmol/L 
Phospholipids mmol/L 
Triglycerides mmol/L 
Inorganic phosphorus mmol/L 
Chloride mmol/L 
Sodium mmol/L 
Potassium mmol/L 
Calcium mmol/L 

 
Serum chemistry analysis showed decreased urea concentrations, increased 
cholesterol and phospholipid concentrations, increased serum alkaline phosphatase 
activity and bilirubin concentration when compared Day 0 levels with that of Day 30 in 
all lipid treated groups. Results are presented in the Table below. 
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Parameters Saline Intralipid 20% CSW 6.2 CSW 6.3 

Day 0 Day 30 Day 0 Day 30 Day 0 Day 30 Day 0 Day 30 
Urea (mmol/L) 4.12±0.19 4.60±0.59 5.72±0.22 1.65±0.27 4.31±0.11 1.49±0.09 3.67±0.28 1.79±0.43 
Cholesterol 
(mmol/L) 

4.47±0.49 4.56±0.41 3.54±0.39 11.36±0.96 4.12±0.71 12.54±1.15 3.68±0.34 12.88±0.56 

Phospholipids 
(mmol/L) 

4.60±0.26 4.22±0.05 3.90±0.32 7.26±0.40 4.34±0.60 7.50±0.28 3.90±0.26 7.50±0.13 

Alkaline 
phosphatase 
(U/L) 

82±19 74±13 72±7 131±9 69±6 126±21 69±10 122±10 

Total bilirubin 
(µmol/L) 

1.2±0.14 1.5±0.15 1.2±0.17 2.3±0.26 1.2±0.11 2.7±0.26 1.2±0.05 2.4±0.05 

Urinalysis 

Urine collection was conducted over 18h after removing water from the cage. Urine 
density, pH, nitrites, protein, glucose, ketone bodies, urobilinogen, bilirubin and blood 
were determined before treatment and on Day 15 and Day 30. 
 
Urinalysis showed no effects on the urine parameters in all lipid treated groups. 

Gross Pathology 

For all animals, gross pathology consisted of an external examination, identification of 
all clinically-recorded lesions, as well as a detailed internal examination. 
 
Gross pathology observation revealed yellowish brown liver in all the animals that 
received lipid emulsions. 

Organ Weights 

At necropsy, the weights of the following organs were recorded.  
 

 
 
The absolute and relative weights of the liver were higher in the lipid treated groups as 
compared to the control (NaCl) group. The changes in the liver weights are shown in the 
Table below. 
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Organ Saline Intralipid 20% CSW 6.2 CSW 6.3 

Male Female Male Female Male Female Male Female 
Liver (g) 
Absolute 

307±54.6 264±63 361±5.0 361±26.7 338±27.8 381±2.3 314±2.9 382±51.8 

Liver (%) 
Relative 

2.55±0.34 2.50±0.22 3.15±0.27 3.22±0.05 2.90±0.20 3.84±0.02 2.64±0.01 3.43±0.28 

Histopathology 

Adequate Battery: Yes 

Peer Review: No 

Histological Findings 

 
On completion of the gross pathology examination, organs were fixed in 10% neutral 
buffered formalin for histological examination. The following organs were examined: 
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Histopathologic changes in the liver consisted of hepatocellular vacuolation (lipid) and 
pigment (hemosiderin) in sinusoidal macrophages (Kupffer cells) in the livers. 
Vacuolation and pigmentation were also present in splenic macrophages of lipid treated 
animals. These changes were comparable in all groups receiving lipid emulsions.  
 
 
Study title: Toxicity of the lipid emulsion 20% CSW 6.3 batch 92122 
administrated intravenously in dogs in repeated doses; comparison with 
20% Intralipid® batch 55472.51 (administered for 30 days). 
 

Study no.: A 91 15 
Study report location: Electronic submission (EDR) 

Conducting laboratory and location:  
Date of study initiation: November 20, 1990 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: NaCl batch 2444; CSW 6.3, batch 92122 
and Intralipid® 20% batch 55472.51; 
purity not provided 

Key Study Findings 

CSW 6.3 (ClinOleic) or Intralipid® were administered to Beagle dogs (2/sex/group) by 
intravenous infusion at a rate of 0.2 mL/kg/min at a dose of 12 g/kg/day, corresponding 
to 60 mL/kg/day, for 30 days. A control group (2/sex) received 60 mL/kg/day saline.  
Clinical observation revealed sporadic episodes of vomiting or diarrhea. Both male dogs 
infused with Intralipid® were euthanized on Days 23 and 29, respectively due to 
anorexia and deteriorating general condition accompanied by icterus, 
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hypertriglyceridemia, hyperbilirubinemia, and increased bile acid concentrations. Dogs 
in both treatment groups had mild anemia, thrombocytopenia with increased 
sedimentation rate and increased fibrinogen concentrations. Serum chemistry showed 
decreased urea concentrations, increased cholesterol and phospholipid concentrations 
and increased serum alkaline phosphatase and alanine aminotransferase activities in 
dogs that received lipid emulsions. Gross pathology observation revealed pale 
discoloration of the livers with increased liver weights and gastric mucosal lesions 
(ulcers, erosions, black spots) in most lipid treated dogs. Histopathological finding 
included hepatocellular vacuolation (steatosis) in animals in all lipid treated dogs and 
was more pronounced in dogs in the Intralipid® group. Sinusoidal macrophages 
(Kupffer cells) in the livers and in splenic macrophages of treated animals were also 
vacuolated and pigmented (hemosiderin).  Additional treatment-related changes in the 
Intralipid group included steatosis of renal cortical tubules and thymic involution. The 
findings suggest that CSW 6.3 emulsion is better tolerated in dogs than 20% Intralipid® 
emulsion.  
 
Methods 

Doses: 60 mL/kg/day  
Frequency of dosing: Once daily  

Route of administration: Intravenous (saphenous or cephalic vein)  
Dose volume: 0.2 mL/kg/min 

Formulation/Vehicle: NaCl, CSW 6.3 (Olive oil and soybean oil) and 
Intralipid 20% (soybean oil)  

Species/Strain: Beagle dogs 
Number/Sex/Group: Group T (2 /sex): 60 mL/kg/day NaCl  

Group A (2/sex): 60 mL/kg/day CSW 6.3   
Group B (2/sex) 60 mL/kg/day 20% Intralipid®  

Age: 8-9 months 
Weight: Approximately 11 kg for both males and females 

Satellite groups: No 
Unique study design: None 

Deviation from study protocol: None 

Observations and Results 

Mortality 

The animals were observed for clinical signs and mortality several times a day. During 
weekend, animals were observed only in the morning. 
 
Both males from the Intralipid® group were sacrificed on day 23 and day 29, 
respectively, due to their deteriorated health conditions. The cause of death was 
assessed to be a massive hepatic disorder for both animals. 
 

Clinical Signs 
Vomiting and sporadic diarrhea was common in both lipid treated groups. 
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Body Weights 

Body weight was measured twice a week starting with Day -7. 
 
Body weight gain was comparable in females between Intralipid® and CSW 6.3 treated 
groups. However, for males, the body weight gain was higher in the CSW 6.3 treated 
group compared to Intralipid® group. 

Feed Consumption 

Food intake was measured every day and an average food intake was calculated per 
week. 
 
Food consumption was reduced significantly in Intralipid® group compared to CSW 6.3 
group. 

Hematology 

Blood samples for hematology were collected before treatment (Day -11) and on days 
8, 15, 22 and 30 from the saphenous or cephalic vein.  
 
Hematological findings included mild anemia at the end of the second week of treatment 
which tended to regress thereafter in both lipid treated groups. The anemic condition 
was slightly higher in group B (20% Intralipid) than group A (CSW 6.3).  A slight 
reduction of the number of platelets and increased sedimentation rate and fibrinogen 
levels were noted in both lipid treated groups on the first week, and then remained 
stable thereafter. 

Clinical Chemistry 

Following clinical chemistry parameters were determined before treatment (Day -11) 
and on days 8, 15, 22 and 30 of treatment. 
  

Parameters Units 
Bile Acid mmol/L 
Glucose mmol/L 
Urea mmol/L 
Creatinine µmol/L 
Proteins g/L 
A bumin g/L 
Globulin g/L 
A bumin-Globulin ratio  
Total bilirubin µmol/L 
A kaline phosphatase U/L 
SGOT U/L 
SGPT U/L 
Total cholesterol mmol/L 
Phospholipids mmol/L 
Triglycerides mmol/L 
Chloride mmol/L 
Sodium mmol/L 
Potassium mmol/L 
Calcium mmol/L 
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Serum chemistry analysis showed decreased urea, albumin, and total protein levels in 
both lipid treated groups.  Alkaline phosphatase level increased sharply on day 2 and 
day 3 in both lipid treated groups. The increase was higher in the CSW 6.3 group. The 
values then decreased in both groups up to day 15 (but still remained higher than the 
control group) and then increased again up to day 30 in both lipid treated groups. The 
transaminase levels increased up to day 8 but were comparable to those of the 
Intralipid® group on day 30.  An increase in the phospholipids and cholesterol levels 
were noticed in the Intralipid® group. Bile analysis revealed an increase in the biliary 
cholesterol levels in the Intralipid® group compared to the CSW 6.3 group. 

Urinalysis 

Urine was collected over 18h in the metabolism cage after removing water from the 
cage. Urine density, pH, nitrites, protein, glucose, ketone bodies, urobilinogen, bilirubin 
and blood were determined before treatment and on Days 15 and 30 of treatment. 
 
Urinalysis showed decreases in the urinary volume and pH in both lipid treated groups. 

Gross Pathology 

For all animals, gross pathology consisted of an external examination, identification of 
all clinically-recorded lesions, as well as a detailed internal examination. 
 
Gross pathology observation revealed pale discoloration of the livers in all treated 
animals and gastric mucosal lesions (ulcers, erosions, black spots) in most treated 
dogs. 

Organ Weights 

At necropsy, the weights of the following organs were recorded.  
 

  
 
The weight of the liver was higher in the lipid treated animals. The hypertrophy was 
more pronounced in the Intralipid® group than the CSW 6.3 group.  The weight of the 
prostate was reduced in the lipid treated animals, particularly in the Intralipid® group. 
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Histopathology 

Adequate Battery: Yes 

Peer Review: No 

Histological Findings 

 
Histopathological examinations of the following organs were conducted: 
 

 

 
 
Histopathologic changes in the liver consisted of hepatocellular vacuolation (steatosis) 
in all lipid treated dogs. However, it was more pronounced in dogs in the Intralipid® 
group as compared to the CSW 6.3 group. Sinusoidal macrophages (Kupffer cells) in 
the livers and splenic macrophages with vacuolation and pigmentation (hemosiderin) 
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were noticed in both lipid treated groups. Additional treatment-related changes included 
steatosis of renal cortical tubules and thymic involution. 
 
Study title: CSW 6/3 (ClinOleic) emulsion batch 1120170 toxicity due to 
repeated intravenous doses in the dog - comparison with Intralipid 20% 
batch 62121-51 (30 days of administration). 
 

Study no.: A 92 02 
Study report location: Electronic submission (EDR) 

Conducting laboratory and location:  
Date of study initiation: August, 1991 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: NaCl batch 2510; CSW 6.3, batch 
1120170 and Intralipid® 20% batch 
62121-51; purity not provided 

Key Study Findings 

The purpose of the study was to evaluate the tolerance of CSW 6.3 in dogs, compared 
with Intralipid® 20%. This study was conducted in order to bring the total number of 
animals studied to 4 males and 4 females per group by combining the animals with 
those from study # A 91 15. The results of these two studies (# A 91 15 and # 92 02) 
were later combined into a single study (study # 92 04). 
 
There were no mortalities in this study. However, one female and one male from 
Intralipid® group were sacrificed on Days 28 and 29, respectively due to advanced 
jaundice.  Dogs in both lipid treatment groups had mild thrombocytopenia with 
increased sedimentation rate and increased fibrinogen concentrations.  Serum 
chemistry showed decreased urea, creatinine, proteins, potassium and calcium, 
increased cholesterol and phospholipid concentrations, and increased serum alkaline 
phosphatase in both lipid treated groups. Treatment-related gross pathology changes 
consisted of pale discoloration of the livers in all treated animals and gastric mucosal 
lesions (ulcers, erosions, black spots) in most treated dogs. Liver weights increased in 
dogs receiving lipids. In addition, dogs in the Intralipid® group had higher renal weights 
and lower prostate weights compared to controls. Hepatocellular vacuolation (steatosis) 
was present in the livers of all treated dogs and was more pronounced in the Intralipid® 
group. Sinusoidal macrophages (Kupffer cells) in the livers and splenic macrophages 
with vacuolation and pigmentation (hemosiderin) were noticed in the lipid treated 
animals.  Additional treatment-related changes included steatosis of renal cortical 
tubules and thymic involution in Intralipid® group. 
 
Methods 

Doses: 60 mL/kg/day  
Frequency of dosing: Once daily  

Route of administration: Intravenous (saphenous or cephalic vein)  
Dose volume: 0.2 mL/kg/min 
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Formulation/Vehicle: NaCl, CSW 6.3 (Olive oil and soybean oil) and 
Intralipid® 20% (soybean oil)  

Species/Strain: Beagle dogs 
Number/Sex/Group: Group T (2 /sex): 60 mL/kg/day NaCl  

Group A (2/sex): 60 mL/kg/day CSW 6.3   
Group B (2/sex) 60 mL/kg/day  Intralipid® 20% 

Age: 8-9 months 
Weight: 11 kg for both males and females 

Satellite groups: None 
Unique study design: None 

Deviation from study protocol: None 

Observations and Results 

Mortality 

The animals were observed several times a day; the last observation of the day was at 
4:00 pm. During weekend, animals were observed only in the morning. 
 
One female and one male animal from the Intralipid® group were sacrificed on Day 28 
and Day 23, respectively due to deteriorated general condition, vomiting, dehydration 
and jaundice (yellow mucosa, dark urine). 
 
 

Clinical Signs 
 
Occasional vomiting was common in all 3 groups including the control. 

Body Weights 

Body weight was measured twice a week starting on Day -7. 
 
Body weight gain was higher in the males of both lipid treated groups compared with the 
saline treated group. However, it was similar among the 3 groups for the female dogs. 

Feed Consumption 

Food intake was measured every day and an average food intake was calculated per 
week. 
 
Food consumption was reduced in both lipid treated groups. 

Hematology 

Blood samples for hematology were collected before treatment (Day -11) and on days 
8, 15, 22 and 30 of treatment from the saphenous or cephalic vein.  
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The results showed slight anemia, thrombocytopenia, lymphopenia, and an increase in 
sedimentation rate and fibrinogen levels in the lipid treated groups. 

Clinical Chemistry 

Following clinical chemistry parameters were determined before treatment (Day -11) 
and on days 8, 15, 22 and 30 of treatment. 
  

Parameters Units 
Bile Acid mmol/L 
Glucose mmol/L 
Urea mmol/L 
Creatinine µmol/L 
Proteins g/L 
A bumin g/L 
Globulin g/L 
A bumin-Globulin ratio  
Total bilirubin µmol/L 
A kaline phosphatase U/L 
SGOT U/L 
SGPT U/L 
Total cholesterol mmol/L 
Phospholipids mmol/L 
Triglycerides mmol/L 
Chloride mmol/L 
Sodium mmol/L 
Potassium mmol/L 
Calcium mmol/L 

 
Serum chemistry analysis showed decreased urea, creatinine, protein, potassium, 
calcium, and increased cholesterol and phospholipid levels in both the lipid treated 
groups. Alkaline phosphatase levels significantly increased in the Intralipid® group at 
the beginning of the study, and in the CSW 6.3 group at the end of the study. 

Urinalysis 

Urine was collected over 18h, after removing water from the cage. Urine density, pH, 
nitrites, protein, glucose, ketone bodies, urobilinogen, bilirubin and blood were 
determined before treatment and on Days 15 and 30 of treatment. 
 
No changes in the urinalysis parameters were observed. 

Gross Pathology 

For all animals, gross pathology consisted of an external examination, identification of 
all clinically-recorded lesions, as well as a detailed internal examination. 
 
Gross pathology observation revealed pale discoloration of the livers in all treated 
animals and gastric mucosal lesions (ulcers, erosions, black spots) in most treated 
dogs. The cortical area of the kidney was striated in two animals in the Intralipid® group 
and one animal in the CSW 6.3 group. 
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Organ Weights 

At necropsy, the weights of the following organs were recorded.  
 

  
 
The weight of the liver was higher in the lipid treated animals, and the weight of the 
prostate was lower, particularly in the Intralipid® group. The weights of the liver and 
prostate are shown in the Table below. 
 
Organ Saline Intralipid 20% CSW 6.3 

Male Female Male Female Male Female 
Liver (g) Absolute 351±61.7 225±0.4 685±30.3 522±55.5 587±21.8 505±35.1 
Liver (%) Relative 2.83±0.18 2.12±0.12 4.67±0.409 5.10±1.11 3.92±0.39 4.54±0.07 
Prostate (g) Absolute 4.85±0.05  2.35±0.05  3.5±0.90  
Prostate (%) Relative 0.040±0.0041  0.016±0.0025  0.023±0.0045  
 

Histopathology 

Adequate Battery: Yes 

Peer Review: No 

Histological Findings: 

 
On completion of the gross pathology examination, organs were fixed in 10% neutral 
buffered formalin for histological examinations. Following organs were examined.  
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Histopathological changes in the livers consisted of hepatocellular vacuolation 
(steatosis) in all lipid treated dogs and were more pronounced in dogs in the Intralipid® 
group. Sinusoidal macrophages (Kupffer cells) in the liver and splenic macrophages 
with vacuolation and, pigmentation (hemosiderin) were noticed in all lipid treated 
animals. Additional treatment-related changes included steatosis of renal cortical 
tubules and thymic involution in the Intralipid® group. 
 
Study title: Toxicity from repeated doses of CSW 6.3 in beagle dogs (90 
days) comparison to Ivelip® 20% 
 

Study no.: A 88 06 
Study report location: Electronic submission (EDR) 

Conducting laboratory and location:  
Date of study initiation: September 1987 

GLP compliance: No 
QA statement: No 

Drug, lot #, and % purity: CSW 6.3 and Ivelip® 20%; batch and 
purity information were not provided 

Key Study Findings 

CSW 6.3 (ClinOleic) or Ivelip® 20% were administered to Beagle dogs (1/sex/group) by 
intravenous infusion at a rate of 0.2 mL/kg/min, at a dose of 9 g/kg/day, corresponding 
to 45 mL/kg/day, for 90 days.  Three animals died during the study (2 animals from the 
Ivelip® group and 1 animal from the CSW 6-3 group). Clinical observation revealed 
vomiting, and diarrhea with blood in the stool for both groups.  After 30 days of 
infusions, blood chemistry revealed a decrease in the level of urea, total protein and 
albumin, a significant increase in the level of total cholesterol and phospholipids, and a 
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significant increase in the activity of alkaline phosphatase. The presence of blood and 
bilirubin was noted in the urine of all animals. Histopathological examination of the 
organs showed very high hepatic lipid in animals treated with Ivelip®. However, since 
this study was conducted on a small number of animals, the above findings are 
inconclusive.  
 
Methods 

Doses: 45 mL/kg/day (9 g/kg/day) 
Frequency of dosing: Once daily  

Route of administration: Intravenous   
Dose volume: 0.2 mL/kg/min 

Formulation/Vehicle: CSW 6.3 (Olive oil and soybean oil) and Ivelip® 
20% (soybean oil)  

Species/Strain: Beagle dogs 
Number/Sex/Group: Group A (1/sex): 45 mL/kg/day Ivelip® 20%   

Group B (1/sex): 45 mL/kg/day CSW 6.3  
Age: Not known 

Weight: Not known 
Satellite groups: None 

Unique study design: None 
Deviation from study protocol: None 

Observations and Results 

Mortality 

Three animals died during the study. Two animals from Ivelip® group died after 48 and 
61 infusions, respectively. One male from CSW 6.3 group died after the 70th infusion. 
 
 

Clinical Signs 
 
Clinical signs revealed occasional vomiting, diarrhea with blood in the stool. Two 
animals that received Ivelip® showed an icteric phase (yellow coloration of the mucous) 
prior to death.  

Body Weights 

No changes in the body weight were observed. However, a female animal that died on 
Day 48, showed a decrease in body weight.  

Feed Consumption 

Food consumption was significantly reduced in both lipid treated groups. 
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Ophthalmoscopy: 
 
Ophthalmology examinations were conducted on 3 animals after 51 days of treatment. 
No ocular anomalies were observed. 

Hematology 

On day 30, animals that received Ivelip® showed a 58% reduction in the level of 
platelets, and the level of fibrinogen increased from 1.55 to 3.40 g/L. 

Clinical Chemistry 

After 30 infusions, both groups of animals showed a decrease in the levels of urea, total 
proteins and albumin, a significant increase in the level of total cholesterol and 
phospholipids, and a significant increase in the level of alkaline phosphatase. 

Urinalysis 

The presence of blood and bilirubin was noted in the urine of all animals. 

Gross Pathology 

Gross pathology observation revealed pale discoloration of the livers in all treated 
animals. Ivelip® treated dogs showed hemorrhagic ulceration in the stomach and colon, 
and a yellow pancreas. CSW 6.3 treated dogs showed splenomegaly and yellow 
medullary cortex of the kidney. 

Organ Weights 

The weights of the liver and spleen of the animals treated with Ivelip® were higher than 
animals treated with CSW 6.3. 

Histopathology 

Adequate Battery: No.  Liver, lungs, heart, pancreas, spleen, kidneys, 
stomach, duodenum, jejunum, ileum, mesenteric lymph nodes and thyroid 
glands were histologically examined.  

Peer Review: No 

Histological Findings 

 
Histopathological findings revealed higher levels of lipid in the livers of the animals that 
received Ivelip® than in animals that received CSW 6.3. Two animals infused with 
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Ivelip® (that died after 48 and 61 infusions, respectively) showed acute interstitial 
pancreatitis. 
 
Study title: Evaluation of the toxicity of the CSW 6/3 product administered 
intravenously to dogs over 3 months. 
 

Study no.: A  1495 TTC/096.90 
Study report location: Electronic submission (EDR) 

Conducting laboratory and location:  
Date of study initiation: March 21, 1989 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: NaCl batch 225; CSW 6.3, batches 
82055 and 92001.01, and Intralipid® 20% 
batch 39900.51; purity not provided 

Key Study Findings 

CSW 6.3 (ClinOleic) or Intralipid was administered to Beagle dogs (3/sex/group) by 
intravenous infusion at a rate of 0.2 mL/kg/min, at doses of 3, 4.5 and 6 g/kg/day, 
corresponding to 15, 22.5 and 30 mL/kg/day, for 3 months.  A reference group received 
6 g/kg/day of Intralipid® and a control group received 30 mL/kg/day of saline. Additional 
recovery animals (2/sex) were included in the high-dose CSW 6.3 and Intralipid® 
groups to evaluate the reversibility of any treatment-related effects. 
 
One female in the Intralipid® group was terminated on day 63 due to excessive weight 
loss and deteriorating general health condition. Mild anemia was observed in some 
dogs that received 6 g/kg/day of CSW 6.3 or Intralipid®. Serum chemistry changes 
included decreased urea and triglyceride concentrations, and increased cholesterol and 
phospholipid concentrations in all groups receiving the lipid emulsions. Biliary 
cholesterol levels were higher in dogs at 6 g/kg/day Intralipid® compared to dogs that 
received 6 g/kg/day CSW 6.3. In addition, serum alanine aminotransferase activities 
were increased (2-3 fold) in dogs that received 4.5 or 6 g/kg/day of CSW 6.3. Gross 
pathological observations consisted of pale discoloration of the livers in all lipid treated 
animals. Liver weights (absolute) increased in males and female dogs that received 
Intralipid®. Histopathological changes included yellow-brown lipid pigment in the 
sinusoidal macrophages (Kupffer cells) in the livers and in splenic macrophages of most 
treated animals. Hepatocellular and splenic vacuolation were noticed in 6 g/kg/day CSW 
6.3 and Intralipid® groups.  Reversibility study showed that the pigmentation and 
vacuolation in the liver persisted at the end of the 1-month recovery period. The effects 
of CSW 6.3 were comparable to Intralipid® at equivalent doses (6 g/kg/day). 
 
Methods 

Doses: 15, 22.2 and 30 mL/kg/day  (3, 4.5 or 6 g/kg/day)
Frequency of dosing: Once daily  

Route of administration: Intravenous   
Dose volume: 0.2 mL/kg/min 
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Formulation/Vehicle: NaCl, CSW 6.3 (Olive oil and soybean oil) and 
Intralipid® 20% (soybean oil)  

Species/Strain: Beagle dogs 
Number/Sex/Group: Group 1 (3/sex): 30 mL/kg/day NaCl  

Group 2 (5/sex): 30 mL/kg/day Intralipid® 20% 
Group 3 (3/sex): 15 mL/kg/day CSW 6.3  
Group 4 (3/sex): 22.5 mL/kg/day CSW 6.3 
Group 5 (5/sex): 30 mL/kg/day CSW 6.3 

Age: 8 to 8.5 months 
Weight: Male: 7.7 to 10 kg and Female: 7 to 9 kg 

Satellite groups: None 
Unique study design: None 

Deviation from study protocol: None 

Observations and Results 

Mortality 

No mortality was observed in any group. However, a female animal treated with 
Intralipid® was sacrificed on Day 63 due to excessive weight loss and poor clinical 
condition. 
 
 

Clinical Signs 
 
No adverse clinical observations were noticed. 

Body Weights 

Body weight was measured every week starting on Day -7. 
 
Body weight gain was not affected. However, one control male and one female in the 
Intralipid® group (sacrificed early) showed reductions in body weight gain. 

Feed Consumption 

Food intake was measured every day and average food intake was calculated per 
week. 
 
A dose-dependent reduction in food consumption was noticed in the lipid treated 
groups. Specifically, the food consumption was decreased in all male animals at the 
high dose CSW 6.3. Females in the Intralipid® group showed a significant decrease in 
food intake compared to the CSW 6.3 group. 
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Ophthalmoscopy 

Ophthalmoscopy examinations were conducted before treatment and at the end of the 
treatment period. No ocular abnormalities were observed. 

ECG 

ECG was conducted prior to treatment (Day -5), and during treatment (Days 50 and 90). 
The electrocardiographic examinations did not reveal any changes associated to the 
administration of the lipid products.  

Hematology 

Blood samples were collected before treatment (Day -7) and on days 50 and 87 of 
treatment. On Day 50, no noticeable changes were observed in the males. However, a 
decrease in the erythrocyte parameters (RBC, HGC, HCT) were observed in 3/5 
females treated with Intralipid® (12 to 18%, 15 to 22%, 10 to 15%, respectively), and 
3/3 females treated with CSW 6.3 at the 15 mL/kg/day dose (9 to 13%, 10 to 16%, 5 to 
9%, respectively), and 1/3 females treated with CSW 6.3 at the 22.5 mL/kg/day dose 
showed 22%, 25%, 17% decreases, respectively.  All lipid treated groups showed slight 
neutrophilia, and an increased sedimentation rate was observed in all groups, including 
control. Anemia, associated with a reactive thrombocytopenia was observed in CSW 6/3 
at 30 mL/kg/day group. The changes are shown in the Sponsor’s Table below. 
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Clinical Chemistry 

Following clinical chemistry parameters were determined before treatment (Day -7) and 
on days 50 and 87 of the treatment. 
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Serum chemistry analysis showed a decrease in uric acid and increased free 
cholesterol level in all animals treated with Intralipid® and CSW 6.3. The increase was 
dose dependent in the CSW 6.3 group. An increase in the phospholipid level and a 
decrease in triglycerides level were noted in all lipid treated groups. An increase in 
ALAT activity was observed in animals treated with CSW 6.3 at the medium and high 
doses, and a decrease in serum iron was observed in animals treated with CSW 6.3, 
regardless of the doses. These changes were not observed 4 weeks after the recovery 
period. Results are presented in the Sponsor’s Table below. 
 

 

Urinalysis 

Urine was collected over 18h in the metabolism cage after removing water from the 
cage. Urine density, pH, nitrites, protein, glucose, ketone bodies, urobilinogen, bilirubin 
and blood were determined on Days 43 and 90 of treatment. 
 
Urinalysis on day 92, revealed the presence of blood pigments and proteins in a male 
treated with Intralipid®. On day 43, presence of magnesium ammonium phosphate 
crystals was noted in animals treated with CSW 6.3 at the medium dose (22.5 
mL/kg/day). After the period of reversibility, the blood pigments were observed in two 
males of the Intralipid® group. 
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Gross Pathology 

For all animals, gross pathology consisted of an external examination, identification of 
all clinically-recorded lesions, as well as a detailed internal examination. 
 
Gross pathology observation revealed pale discoloration of the livers in all lipid treated 
animals which was more pronounced in the 30 ml/kg/day Intralipid® and CSW 6.3 
groups. At the end of the reversibility period, the paleness of the liver was observed in 
the CSW 6.3 group only (1 male and 2 females). One male in the Intralipid® group 
showed greenish liver. 

Organ Weights 

At necropsy, the weights of the following organs were recorded: thyroids, heart, lungs, 
liver, spleen, pancreas, kidneys, adrenal glands, brain and pituitary gland.  
 
Males treated with the lipids (Intralipid® at 30 mL/kg; CSW 6.3 at 15, 22.5 and 30 
mL/kg) showed a decrease in relative thyroid weight (50, 40, 30 and 40%, respectively).  
A decrease in absolute thyroid weight was noticed in the 3 lipid treated groups 
(Intralipid® at 30 mL/kg, 38%; CSW 6/3 at 15 mL/kg, 13% and CSW 6/3 at 30 mL/kg, 
16%). The absolute weight of the liver increased in all 4 lipid treated male groups (15, 
18, 24 and 46%, respectively) and in relative weight in the high dose group of CSW 6/3 
was also higher (14%). Females in the Intralipid® group showed increase in absolute 
and relative liver weights (20 and 24%, respectively). The relative weight (22%, 22%, 
21% and 29%, respectively) and absolute weights (25%, 50%, 50% and 50%, 
respectively) of the spleen were lower in the all 4 lipid treated male groups. The 
absolute weight of the adrenal gland of the male animals was increased in the 
Intralipid® group and at the three doses of CSW 6/3 (35, 32, 14 and 10%, respectively), 
but the relative weight increased with Intralipid® (20%) and only in the low-dose CSW 
6/3 male animals (10%). The organ weights are shown in the Sponsor’s Table below. 
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Histopathology 

Adequate Battery: Yes 

Peer Review: No 

Histological Findings 

 
On completion of the gross pathology examination, organs were fixed in 10% neutral 
buffered formalin for histological examination. Following organs were examined 
histologically: 
 

 

 
 
Histopathological changes in the livers included brownish-yellow pigmentation in the 
Kupffer cells and vacuolation in the liver in most of the lipid treated animals. It was more 
pronounced in the Intralipid® group and the CSW 6/3 group females at all doses. The 
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spleen showed brownish-yellow pigmentation in both sexes in the Intralipid® and high-
dose CSW 6.3 groups. The thymus showed lipid involution in all treated females, and in 
the mid and high dose CSW 6.3, and Intralipid® groups males. All these effects were 
reversed at the end of the 1-month recovery period except pigments and lipids in 
hepatic and splenic macrophages in the animals treated with high dose of Intralipid® 
and CSW 6.3. 
 

7 Genetic Toxicology 

No genetic toxicology studies were submitted.  

8 Carcinogenicity 

No carcinogenicity studies were submitted. 

9 Reproductive and Developmental Toxicology 

No reproductive and developmental toxicology studies were submitted. 

10 Special Toxicology Studies 

Local Tolerance: 
 
Study: Evaluation of the local tolerance of CSW 6.3, lot 72002 in rats (Study # A 88 

13). 
 
The purpose of this study was to evaluate the effects of CSW 6.3 when administered 
extravascularly (SC or intradermal) by an accident.  
 
Methods: Male Sprague Dawley rats (n=18) received injections of CSW 6.3 according 
to the following schedule: 

 2.5 mL CSW 6.3 subcutaneously into the crural space (inner thigh); 
 0.1 mL CSW 6.3 intradermally into the dorsal median area; 
 0.1 mL 0.9% saline solution intradermally into the contra-lateral areas. 

 
Groups of 6 rats were then examined (2 from each group) after 48 hours, and 7 or 14 
days. Skin was excised from the site of subcutaneous administration and examined 
macroscopically and the degree of absorption was evaluated. Skin at the intradermal 
site was excised and placed into formalin for histological examination. 
 
Results: Forty-eight hours after subcutaneous administration, saline administered sites 
appeared normal. Partial absorption of CSW 6.3 was noted at the SC and intradermal 
injection sites after 48 hours.  After 7 days of injection, CSW 6.3 was absorped partially 
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in 2/6 animals and completely in 4/6 animals. After 14 days of injection (SC or 
intradermal), CSW 6.3 sites appeared normal. Histopathologically saline administrated 
sites were normal after 48h of injection. The CSW 6.3 injected sites showed congestion, 
edema with fibrin, and a macrophage infiltrate after 48h of injection. These inflammatory 
reactions were slightly reduced by day 7, and disappeared by day 14. 
 
Tissue necrosis did not occur following subcutaneous or intradermal administration of 
CSW 6.3, and absorption from the injection sites was complete by 14 days after 
administration. Thus, an accidental extravascular administration of CSW 6.3 may not 
have any serious side effects. 
 
Immune Function Test: 
 
Study: Effects of Parenteral Lipid Emulsions with Different Fatty Acid 
Composition on Immune Cell Function in vitro (study # P 99 01E). 
 
The objective of the study was to verify the in vitro stimulatory or inhibitory effects of 
ClinOleic on different immune functions (lymphocyte proliferation, T-cell activation 
markers expression, and cytokine release). The effects of ClinOleic on different immune 
functions were compared with soybean oil-based emulsions (Intralipid® and/or Ivelip®). 
 Peripheral white blood cells were collected from healthy volunteers. Three different lipid 
emulsions (Intralipid® 20%, Ivelip® 20% and ClinOleic 20%) were used for in vitro 
human immune cell function tests.  
 
Lymphocyte proliferation assay: Peripheral blood mononuclear cells (PBMCs) were 
separated from red blood cells, washed, and re-suspended in RPMI medium. PBMCs 
were then stimulated by 10 μg/mL phytohemaglutinin (PHA) in the presence of freshly 
prepared lipid emulsions (ClinOleic, Ivelip® or Intralipid®). After 48h in culture, cell 
proliferation was estimated by (3H)- thymidine (1 μCi/well, 2 Ci/mmol) incorporation. The 
radioactivity incorporated was measured by liquid scintillation counting. An antibody-
based T-cell simulation was also evaluated in the presence of 5% autologous human 
plasma. Combinations of anti-CD3 and anti-CD28 monoclonal antibodies were used to 
trigger the proliferative response. 
 
Lymphocyte subsets and T-cell activation markers expression: The cultured 
PMBCs were stimulated with PHA alone or PHA with 0.03% (v/v) of either lipid 
emulsions. After three days of culture, lymphocytes were harvested and the expressions 
of activation markers on different lymphocyte subpopulations were measured by flow 
cytometry using conjugated monoclonal antibodies. Cells were stained with a 
combination of the following conjugated monoclonal antibodies: CD45/CD3 (T-cells); 
CD4/CD3 (T-helper); CD8/CD3 (cytotoxic T-cells); CD16/CD3 (NK-cells/T-cells); 
CD19/CD3 (B-cells/T-cells); CD25/CD4 (IL-2 receptor α-chain on T-helper cells); HLA-
DR/CD4 (MHC class II antigen, up-regulated on activated T-cells); CD25/CD8 (IL-2 
receptor α-chain on cytotoxic T-cells); HLA-DR/CD8 (activation of cytotoxic T-cells). The 
percentages of positive cells were calculated using the Lysis II software which 
compared the fluorescence of stimulated versus unstimulated lymphocytes. 
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IL-2 release: The cultured PMBCs were stimulated with PHA in the presence or 
absence of the lipid emulsions as described above. After 48 hours of culture, 
supernatants were harvested and assayed for IL-2 content, determined by enzyme-
linked immunosorbent assay (ELISA). 
Assays on monocytes/macrophages: Monocytes/macrophages were collected by 
density centrifugation and fibronectin-adherence in gelatin coated flasks. The purified 
monocytes/macrophages were stimulated using 1 μg/mL LPS from E. coli in the 
absence or presence of lipid emulsions (ClinOleic, Ivelip® or Intralipid®). After 24 hours, 
the cell culture supernatant was analyzed for secreted TNFα and IL-1β using ELISA. 
 
Results: 
 
Lymphocyte proliferation assay: A dose-dependent inhibition of (3H)- thymidine 
incorporation was observed with the soybean oil based emulsions (incorporation 
reduced to 39.9%, p<0.001) whereas ClinOleic showed no inhibitory effect. 
 
Lymphocyte subsets and T-cell activation markers expression: Antigen activation 
expression on both CD4+ and CD8+ T-cells were decreased with Intralipid® (CD25:        
-53.4% on CD4+ and -57.4% on CD8+; HLA-DR: -61.5% on CD4+ and -58.5% on CD8+) 
but not with ClinOleic (from -2.9% for CD25 on CD4+ to +16.7% for HLA-DR on CD4+). 
 
IL-2 release: Intralipid® decreased IL-2 production (-39.0%, p<0.05) whereas 
ClinOleic had little effect (-13.0%, NS). 
 
Assays on monocytes/macrophages: Intralipid® and ClinOleic inhibited the release 
of pro-inflammatory cytokines to a similar extent (TNFα: -21.5% and -34.8%, IL-1β: -
45.1% and -40.3%; respectively). 
 
These findings suggest that an olive oil-based lipid emulsion could modulate immune 
response and thus reducing the inflammatory response. Olive oil may offer an 
immunologically neutral alternative to soybean oil for use in parenteral lipid emulsions. 
 
Study: In vivo effects of Olive oil based lipid emulsion on lymphocyte activation 
in rats (study # P 99 02E). 
 
Weaning Wister rat pups (n=24) were fed for 4 weeks with a diet that contained 12% of 
total energy intake as lipids from soybean oil. Animals then received total parenteral 
nutrition for a period of 6 days (260 kcal/kg/day; 228 mL/kg/day) in which 12% of total 
energy was supplied by ClinOleic (n=12) or Ivelip® (n=12).  The rats were sacrificed 
after 6 days of treatment, and the spleens were removed.  
 
Lymphocyte proliferation assay: Spleen was homogenized and mononuclear cells 
were isolated by centrifugation. The cells were washed and re-suspended in RPMI 
medium. Mononuclear cells were stimulated by addition of concanavalin A. After 48 
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hours of incubation, lymphocyte proliferation was measured by flow cytometry, and by a 
colorimetric Mossman's technique with tetrazolium salts (MTT). 
 
Phospholipid analysis: Lymphocytes were prepared as described above then 
extracted with chloroform/methanol technique. Total phospholipids were separated by 
thin layer chromatography and gas chromatography was used to analyze total 
phospholipids fatty acids. 
 
Lymphocyte populations: Cells were incubated for 30 minutes at 40C with monoclonal 
antibodies: anti CD4, anti CD8, MHC class II as β lymphocyte marker (phycoerythrin). 
Fluorescence activated cell sorter analysis was used to measure markers on 
lymphocyte surface. 
 
IL-2 receptor α-chain expression: Lymphocytes were cultured as mentioned above, 
and incubated for 30 minutes at 40C with monoclonal antibody against the α-chain of IL-
2 receptor (CD25). Flow cytometry was used to measure the expression of IL-2 receptor 
α-chain (CD25). 
 
Results: 
 
Lymphocyte proliferation assay: The lymphocyte proliferation index tended to be 
lower in the Ivelip® group (0.445 ± 0.115 and 0.869 ± 0.108 respectively) compared to 
the group that received ClinOleic, although the differences were not statistically 
significant. 
 
Phospholipid analysis: Phospholipid analysis showed higher content of oleic acid and 
lower linoleic acid in the ClinOleic treated group than Ivelip® treated group. 
 
Lymphocyte populations: Lymphocyte populations from spleen consisted of 
approximately 60% T-cells (35% of cells were CD4+ and 28% were CD8+) and 30% B-
cells. There was no significant effect of diet on lymphocyte populations in the spleen. 
 
IL-2 receptor α-chain expression: IL-2 receptor α-chain (CD25) measured by the 
percentage of CD25 positive cells were expressed significantly higher (p<0.05) in 
ClinOleic group than the Ivelip® group.  
 
The findings suggested that ClinOleic could offer an immunologically neutral alternative 
to soybean oil-based lipid emulsions for use in total parenteral nutrition. 
 
Safety Assessment of the Container-Closure system: 
 
Description of container-closure system: 

 
The container closure (packaging) system for ClinOleic 20% is a multi-layer, lipid 
compatible,  (PL2401) plastic bag. The plastic bag consists of PL2401-1  
for the container body,  port tubes  an 
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ClinOleic was significantly lower than Intralipid®. ClinOleic was also shown to modulate 
biliary secretion with reduced biliary phospholipids and cholesterol compared to 
Intralipid®.    
 
Studies were conducted to determine if there is a potential safety concern for the 
extractables and leachables released in the product from the container closure system. 
Target extractables from the  components of the container closure 
system were assessed in the lipid extracts. These studies indicated that all potential 
extractables and leachables from the ClinOleic 20% container closure system are within 
the recommended safety limit and appear to be acceptable.  

 In conclusion, the findings of the submitted nonclinical studies indicated that 
overall, the toxicity profile of ClinOleic was better or comparable to that of its 
comparators containing soybean oil only (Intralipid®, Ivelip® or Endolipide®).  In 
repeated dose toxicity studies in rats and dogs of up to 90 days, ClinOleic 
showed no overt clinical findings and serious toxicity and was comparable to or 
better than other soybean-based lipid emulsions.  

 
Thus, there are no significant safety concerns for the proposed doses of ClinOleic in the 
proposed patient population.   

12 Appendix/Attachments: None 
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Drug Name: ClinOlic 20% NDA/BLA Type: 505(b)2  

 
On initial overview of the NDA/BLA application for filing:  
  

 
 

Content Parameter 
 

Yes
 

No
 

Comment 
1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 
begin?   

Yes  

 

 
2 

 
Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin?  

 
Yes  

 
 

 
3 

 
Is the pharmacology/toxicology section 
legible so that substantive review can 
begin?  

 
Yes

 
 

 
 

 
4 

 
Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)? 

Yes 
 

 
 

 
 

 
5 

 
If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
intentionally and by desire of the FDA). 

  
 

 
 
 
 
N/A 

 
6 

 
 

Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route? 

 
Yes

 
 

 
 

7 Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations? 

Yes 
 

 
 

 
 

8 Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions? 

Yes  
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Content Parameter 

 
Yes

 
No

 
Comment 

9 Are the proposed labeling sections relative 
to pharmacology/toxicology appropriate 
(including human dose multiples expressed 
in either mg/m2 or comparative 
serum/plasma levels) and in accordance 
with 201.57? 

Yes  

 
 
 

10 Have any impurity – etc. issues been 
addressed?    (New toxicity studies may not 
be needed.) 

Yes  

 
 
 

11 Has the applicant addressed any abuse 
potential issues in the submission?   

 
 
N/A 

12 If this NDA/BLA is to support a Rx to OTC 
switch, have all relevant studies been 
submitted? 

  

 
 
N/A 

 
IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? ___YES_____ 
 
If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons 
and provide comments to be sent to the Applicant. 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
 
 
 
 
Dinesh Gautam, Ph.D. 
Reviewing Pharmacologist      Date 
 
Sushanta Chakder, Ph.D. 
Team Leader/Supervisor      Date 
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