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An Experimental Study on the Biological Safety and
Compatibility of the P.V.C. made in Korea

Kyung Sun, M.D *

These biologic test procedures are designed to test the suitability of P,V.C. made in Korea intended
for parenteral prepareation, which were based on the U.S. Pharmacopeia XIX “Biologic Test-Plastic
Container’’, Official from July 1, 1975,

Healthy aduit human blood and rabbits weighing 2+0.2Kg were used for test materials.

Sample P.V.C. were sampled from the medical equipments made in Korea randomly and Control
P.V.C. were sampled from the standardized Cobe and Polystan P.V.C. tubes.

P.V.C. extract was prepared from a homogeneous P.V.C. samples by incubating 60 square centimeters
of the sample per 20 millimeters of sterile pyrogen-free saline at 70°C for 72 hours or autoclaving at
120°C for 1 hour,

The Implantation Test was designed to evaluate the reaction of living tissue to the plastic by the
method of the implantation of the Sample itself into animal tissue. The Systemic Injection Test, the
Intracutaneous Test, and the remainders were designed to determine the biological response of animals
to plastics by the single-dose injection of specific extracts prepared from a Sample.

The results are as follows;

1. Implantation Test — No significant difference for reactions was noted between the Sample treated
animal and the Control after 72 hours of implantation,

2. Systemic Toxicity Injection Test — No sign of toxicity and/or death immediately after injection and
at 4, 24, 48 hours respectfully after injection,

3. Intracutaneous Test — None of the animals treated with the Sample showed a significantly greater
reaction than the observed in the animals treated with Blank.

4. Pyrogen Assay-Only one animal treated with the Sample showed the maximal rise of rectal tempera-
ture about 0.2°C after 3 hours of injection, but remainders showed no change.

5. Hemolytic Index — The positive Control tube of distilled water exhibited complete hemolysis while
the negative Control tube and P.V.C, extract were negative demonstracting no hemolysis.

6. Cell Morphology of Erythrocytes and Leukocytes on Stored, Heparinized Human Blood — There was

no significant difference in the morphology of either the Control or Sample extract.
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7. Clotting Mechanism of Human Blood in vitro — After allowing to the P.V.C. extract at room tem-

perature for 5 Hours and at 10°C for 24 hours, there was no appreciable difference in Prothrombin

Time under these conditions,

8. Clotting Mechanism of Rabbit in vivo — At the termination of 5 days after intraperitoneal injection

of the P.V.C. extract, no significant changes in Clotting Time were observed.
According to the above results, it could be concluded that the P.V.C. made in Korea was acceptable

for parenteral preparation, especially treated with physiotogic saline and/or human blood.
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Fig. 1. Four strips of the sample were implanted into
the paravertebral muscles of the rabbits-two on
the Lt. side and two on the Rt. side of the
spine. Two control strips were implanted in
a same manner into each rabbit at interval of
about 2.5 cm from the spine.
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Fig. 3. A single dose of the extracts at the specific
concentration was injected into the marginal
vein of ear of the rabbit.
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Fig. 2. 72 hours following implantation, the amimal were sacrified and the tissues were examined
macroscopically in the area of the tissue surrounding the center position of each implant for

No significantly greater reactions were noted between

the animal treated with the sample (a) and the animal treated with the control (b).
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Fig. 4 & 5. 48 hours following systemic injection, lung biopsies were done and examined microscopically

under H-E stain. No significantly greater reactions wre noted betwcen the animal treated with the
sample (Fig. 4. a & b) and the animal treated with the control (Fig. 5. a & b).
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B

Fig. 6. P.V.C. extracts and sline were injected intracutaneously in a dose of 0.2 cc into each side of
animal at intervals of about 1.5 cm from the spine (a). During the course of observation of
the animal at 24, 48, and 72 hours following injection, no site shows a tissue reaction such as

edema, erythema, eschar, or necrosis (b).
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Fig. 7. The positive control tube of distilled water

exhibited which the
negative control tube of saline and the sample
tube of P.V.C. extract were shown no he-

complete hemolysis

molysis.
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Fig. 8. a.X 100 Fig.8. b.X 400

Fig. 9. a. x100 Fig. 9. b.X 400

Fig. 8 & 9. There was no significant difference in the morphology of either the control (Fig. 8-2 & b) or the
sample P.V.C. extract (Fig. 9-a & b).

P.V.C 29 (50cc/kg) & 7 FAlslelet (Fig.
10).
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Fig. 10. Intraperitoneal injection of P.V.C. extract.
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Table 1. Implantation Test of P.V.C,

Table 2. Systemic Toxicity Injection Test

Rabbit  Implant , X Rabbit Weight . Bi
No. No, Hemorrhage Film Encasuplation Samples "~y - (Kg) Observations Lung Biopsy
1 1 None None None Saline 1 2.2 No Death No Changes
2 None None None 2 2.1 No Death No Changes
3 None None None 3 1.9 No Death No Changes
*Control A None None None Extract 1 2.1 No Death No Changes
*Control B None None None 2 2.0 No Death No Changes
3 1.8 No Death No Changes
2 1 None None None
2 None None None * All animals were normal immediately after injection
3 None None None and at 4, 24, 48, and 72 hours,
4 None None None
*Control A None None None 4. @Eys (Pyrogen Assay)
*Control B None None None

* Control A — P.V.C. of Polystan Indust. Co.
Control B — P.V.C, of Code Indust. Co.

(a), (b) & Fig.5).
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Table 3. Intracutaneous Test

Extract & Time Rabbit No. 1 Rabbit No, 2
Erythema Edema Eschar Erythema Edema Eschar

Saline

24 hrs 0 0 0 0 0 0
48 hrs 0 0 0 0 0 0
72 h1s 0 0 0 0 0 0
Extract
24 hrs 0 0 0 0 0 0
48 hrs 0 0 0 0 0 0
72 hrs 0 0 0 0 0 0

Table 4, Pyrigen Assay

Rabbil  Weight Extract Rectal Temp. (°C) Hours Max. Rise
No. (Xg) (ml/1V) 0 1 1 3 ()

1 2.3 2.3 39.0 38.8 38.8 39.0 0

2.0 20 38.8 38.8 38.8 39.0 0.2
3 1.9 19 39.2 29.2 39.2 29.2 0
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Table 5. Hemolytic Index

Table 8. Clotting Mechanism or Rabbit in Vitro

Samples Hemolysis Rabbit No. Baseline Final
Saline None Coagulation A 315" 3'30"
D. Water + Time B 3'30" 330"
Extract None C 3'30" 3'30"
Prothrombin A 10" below 10" below
6. simpel M2l 2ZE oM o Mza™el wWa  Time B 10" below 10" below
[ n
( Cell Morphology of Erythrocytes and Leuko- C 10" below 10" below
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Table 6. Cell Morphology of Erythrocytes and
Leukocytes on Stored, Heparinized Human Blood

Samples Erythrocytes Leukocytes

Saline No Changes No Changes

Extract No Changes No Changes
7. olF UL 7IHMol oig A& (Clotting Mec-

hanism of Human Blood in Vitro)
P.V.C. tubeo] ©A A& 9 10°CelA 2 54
72 24A7 Rad EE 7Sl
thrombin time- A A8 9] & 1 9]t} (Table 7).
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Aol 72 2AHG AFAAZY Aol Kol C1 C1
n
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Fig. 11. P.V.C. (Chloroethy-lene polymer), M. Wt;
1500000, n 1000.
Table 7. Clotting Mechanism of Human Blood in Vitro
. Prothrombin Time '
P.V.C. Tube Baseline Room (5 hrs) 10°C (24 h1s)
A 12.4 sec (100%) 12.8 sec (100%) -
B 12.4 sec (100%) 12.8 sec (100%) -
C 12.4 sec (100%) - 12.8 sec (100%)
D 12.4 sec (100%) - 12.8 sec (100%)
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Table 9. Classification of Plastics.

Plastic Classesa

Tests to be Conducted

10 m IV V VI Test Material Animal Dose Procedure’®
X X X X X X Extract of Sample in Sodium Mouse  50ml/kg A@v)
X X X Chloride Injection Rabbit  0.2ml/animal B
at each of
10 sites
X Extract of sample in 1 in 0 Mouse  50ml/kg A(iv)
Solution of Alcohol in Rabbit  0.2ml/animal B
Sodium Choride Injection at each of
10 sites
X X Extract of Sample in Mouse  10g/kg * A(ip)
X Polyethylene Glycol 400  Rabbit  0.2ml/animal B
at each of
10 sites
X X X Extract of Sample in Mouse  50ml/kg A(ip)
X X Vegetable Oil Rabbit  0.2ml/animal B
at each of
10 sites
X X Implant strips of Sample Rabbit 4 strips/Animal C -

a. Tests required for each class are indicated by *“x” in appropriate columns.

b. Legend: A(ip) —
Test (intravenous); B —
Test (intracutaneous); C —

Intracutaneous

Systemic Injection Test(intraperitoncal); AGv) —

Systemic Injection

Implantation Test (intramuscular implatation).
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