Apart from the above movement, the professors mainly from the cardiac surgery field in Japan negotiated
with the Japanese Society of Thoracic Surgéry, the Japanese Society of Cardiovascular Surgery, the Japanese
Society of Vascular Surgery, the Japanese Society for Artificial Organs, and others, and asked MHW for aid and

Mr. Maeda, President of Toray, for resumption of the manufacture and sales of Toray grafts. This request

was officially made in writing, so that Toray was unable to ignore the matter. A strong movement arose
inside Toray in favor of resuming the manufacture and sales of vascular grafts. However, Mr. Maeda
remained opposed in order to protect the company. Under the social situation In light of the Dow Corning

trials and DuPont’s decision, the decision to resume the manufacture and sales was not made and Mr. Maeda
conveyed his intention that the vascular grafts would never be handled in the future to his successor upon
retirement from the company. Accordingly, nothing has not yet been done, and the manufacturing
equipment were disposed of.

MHW, the Japanese Society of Thoracic Surgery, the Japanese Society of Cardiovascular Surgery, the
Japanese Society of Vascular Surgery and many doctors negotiatea with Toray for more than three years, but in
vain. However, Toray Co., Ltd. decided that Toray and Dr. Noishiki would jointly apply for all patents
regarding development of Toray grafts, and they agreed that Toray would do all the paperwork and pay all
expenses incurred.

Furthermore, if vascular grafts using ultrafine fibers are manufactured by Noishiki or developed by
Noishiki together with a third party, even though breach of patent may occur, it was agreed that Toray will not
file an objection. However, Toray stated that they would not ship the ultrafine polyester fiber they are
manufacturing.

As a result of these events, Noishiki obtained the rights to manufacture vascular grafis using ultrafine fiber

at his own disposal. (1998)

4. Future Competitiveness of the Ultrafine Fiber Vascular Graft

The ultrefine finer vascular graft has the advantage that a similar product cannot be manufactured with
normal fibers. As for vascular grafis coated with collagen, gelatin, etc., it is possible that grafts with similar
flexibility and cellular inductivity may be produced. However, a vascular graft with the flexibility and touch
of the ultrafine polyester fiber cannot be manufactured from the usual size of polyester fibers. Any person

who has ever touched an ultrafine fiber vascular graft would agree. A soft tube can be manufactured only
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with ultrafine polyester fibers.  Cloth made from ultrafine fibers has already been introduced into the clothes
market under the name of “Ultrasuede”, “Ecsene”, etc.  Since it is used as a high quality synthetic leather for
§eats of luxury cars, furniture, a high quality suits, etc., there seem to be many people who can remember its
softness.

It is generally known that collagen provides a good matrix for cell migration in collagen-coated vascular
grafts. Accordingly, some people may think that collagen-coated vascular grafis can become clinically useful.
However, glutaraldehyde and formaldehyde, which are cytotoxic chemicals, are used on collagen-coated vascular
grafts to prevent the coltagen from being dissolved. In addition, glycerol, etc, is included so that the collagen
will not dry out and to help retain flexibility. Therefore, the cellular affinity of collagen does not actually
work due to the cellular toxicity of these chemical substances, and this prevents collagen-coated vascular grafts
from having good cellular affinity.

The sterilization of the ultrafine fiber vascular graft can be done with gas sterilization or by autoclave in
the same manner as other vascular grafts.  The sterilization of the vascular grafis coated with collagen and
gelatin is restricted, and heating up after implantation and foreign body reaction are also problems. Those
problems are never found with the ultra fine fiber vascular graft. Handling during the operation is very
simple and easy, and bleeding does not occur even during operations using heparin. Since these
characteristics are unrivaled, our graft seems to be very strong by competitive in this field for the foreseenable
future. Again, for vascular grafts in the range of 4 to 6mm in internal diameter. Collagen coating may be
needed. The thinner the graft becomes, the softer it needs to be.  Accordingly, the sofiness of the ultrafine
fiber vascular grafts comes in handy in this field, too. A vascular graft which is soft and even after coating
with collagen or gelatin cannot be manufactured by other methods.  If collagen or gelatin coating is needed, an
ultrafine fiber vascular graft is more advantageous than a graft made of the usual size fibers. This is because
fibrin and blood platelets get entangled in the ultrafine fibers and strong thrombogenic tissue is formed even
when collagen or gelatin coating is used.

Furthermore, considering future prospects, tissue engineering is being introduced into many fields now,
and it will be introduced into the vascular grafi ficld as well. For this purpose, the cellular affinity which the
ultrafine fibers have will be very useful. There are no other vascular grafts that have the power of contact
guidance. For tissue engineering, basic materials which are soft and cell-affinitive will be required, and the

superiority of the ultrafine fiber vascular grafts will make itself felt.
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5.  Manufacturing Coats

a. Manufacturing equipment (units/day)

b. XXX

c. Personnel, eic.

d. Others

[ do not know any details of the manufacturing coats.

We entrusted the manufacture of Tory grafts to their usual factories. About 200 m of knitted grafi
can be easily manufactured with one knitting machine in one day and about 10 m of woven graft can be
manufactured in one day. It seems that special machinery is not necessary for the weaving equipment. Itis
good that that this can be done with simple weaving equipment. Other vascular graft manufacturers had
trouble with fraying, so they had to use weaving equipment which costs more than ¥50 Million is used. On
the other hand, when the ultrafine fibers are used, even though the weave is simple it finally becomes a compact
structure through the water jet procedure, and the edges do not fray.  Therefore it do not seem that the
manufacturing costs would be prohibitive,

However, the basic ultrafine fiber cloth needs to be subjected to the water jet procedure.

Accordingly, the machines generally used in the fiber industry and the water jet equipment need to be improved
such as by miniaturization, etc. Some expenses for these improvements will be required.  Because the

machines are simple, the costs will probably not very high.

6. Time required from the start of manufacture until sales, and other necessary matters (approval. clinical trials,

ete.)

One year is required for establishing the conditions of manufacture. If permit application is made with
S10K, it seems that the manufacturing permit can be easily obtained. Two additional years seem to be
necessary for efficiency evaluation in animal experiments, etc. If collagen or gelatin coating is done, the
approval cannot be obtained with 510K, So some clinical trials will be required. The period depends on

how the clinical trials are planned, but about three years will be necessary.

7. Future efficiency of ultrafine fibers. Stent Graft, etc.
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There is a tendency to think that ultrafine fibers are weaker than fibers of normal thickness.  For
instance, if the fibers are one-fifth the thickness of normal fibers is thought that the strength is also one-fifth of
the normal strength.  However, the characteristics of fibers are not so.

By nature, each polymer in a fiber is arranged in the direction it is pulled. The stronger and thinner a
fiber is pulled, the more regular the arrangement of molecules becomes. Thus, the strength increases
logarithmically according to the regularity of the arrangement of molecules.

A product utilizing this characteristic is a super strong fiber well-known by the name of Kevlar, and it is
used for bulletproof vests and airplane wings. Thus, since ultrafine fibers are manufactured by pulling them
extremely thin, each polyester molecule contained in them is regularly arranged, so that they become very strong.
It is anticipated that the utility value of ultrafine fibers will rise in the future,

Stent grafts have begun to be widely used in clinical practice, but ultrafine fiber vascular grafts can be just
as easily used in this field.

Usual size polyester fiber is used for the cloth of vascular grafts in stent grafts in many cases.

However, as it is desirable that a stent vascular graft be inserted into as a thin sheath as possible, However,
if the cloth made with usual size fibers becomes thin, it also becomes highly porous or it becomes a simple
structure, with danger of blood leakage. Also, the fiber weave is easily broken because of the thinning,
The cloth also becomes weak, and there is doubt about its durability in the long-run for use in the aorta.

Those problems can be solved by the use of ultrafine fibers. Ultra fine fibers are thin and strong, and
¢an be made into cloth. Moreover, if ultrafine fibers get twisted, even when it is thin, its form is not easily
disruptured, and the damage which might occur to the cloth upon inserting it into the sheath and strongly pushing
it can be minimized. Also, because the cloth is thin, a thin sheath can be used, and it can be used in any
stent type vascular graft.

When a vascular graft made from general size fibers is inserted into a thin sheath by force, the fibers of the
vascular prosthesis are frequently damaged.  Polyester fibers are also composed of polymer material, and
polymer materials are generally strong in regard to pulling force, but weak in regard to shearing force. Ifa
particular part of the fiber is slightly damaged, the pulling force becomes a shearing force at the damaged part,
and it can be easily torn. This is why a strong nylon climbing rope can be damaged by a rocky edge and is
broken. Accordingly, in a vascular graft, if small injuries inflicted when passing into the sheath, there is a

possibility that a fiber break will occur there in the future. In vascular grafts manufactured from normal size
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fibers, electron microscopy has shown that innumerable injuries occur in the fiber when it posses through the
sheath. However, if ultrafine fibers are used, pressure on the fibers is dispersed, and furthermore the fiber
is soft. So injuries to individual fibers are less common, reducing the possibilities of fiber break.
Regarding ulirafine fiber vascular grafis actually passed through a sheath, damages to the fibers have not been

found so far. This characteristic can also be utilized for other purposes.

8.  Problems : Obtaining Ultrafine Fibers

The biggest problem for manufacturing ultrafine fiber vascular graft is obtaining ultrafine polyester fibers.

Ultrafine fibers were developed by Mr. M. Okamoto who worked for the Textile Institute of Toray Co. Ltd. about

30 years ago. Since the patent for the manufacturing method has already expired, any fiber maker can
manufacture it. Also, there are many makers which manufacture ultrafine fibers with methods different
from that of Mr. Okarmoto. There are many companies that manufacture ultrafine fibers in Japan. In

other words, atmost all fiber makers in Japan have the techniques to manufacture ultrafine fibers, and fiber
makers in Korea and Taiwan which have ties with those companies also manufacture uitrafine fibers in the same
manner, Many of them manufacture fibers which are used in cloth, shoes, wall cloth, ete.  In the
medical-related field, these fibers are only used for bloed filters used temporarily outside the body. These
fiber manufacturers have not been agreeable to the use of ultra fine fibers for implantable medical materials since
DuPont made its announcement. This means that they are against the use not only of ultrafine fibers, but aiso
of other materials for implantable artificial organs. Accordingly, it seems that there willi be difficulty in
obtaining ultrafine fibers from these makers at present time.

However, attitudes toward implantable artificial organs are now being changed. This is due to the
book titled “Science on Trial”, published in 1997. The writer of this book is Marcia Angell, M.D_, who is the
chief editor of “The New England Journal of Medicine™, which is very authoritative in the medical world.

In this book, she scientifically describes in detail the FDA position, Dow Corning’s positicn, the actual
circumstances of the trial, academic evidence, etc. in regard to the silicone medical trial of Dow Coming, by
checking the process against fact, and introducing the facts with logical explanations. This book has great
persuasive power.  The U.S. trial, particularly the actual circumstances of the trial under the Jjury system,
academical handling of the facts, activities of the lawyers, etc. are described in detail.

The medical trials in general have been affected since this book was published. We also learmed that
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the materials manufacturers’ attitudes are being gradually changed.

Polyestrer fiber is very stable inside the human body and not prone to deterioration, and side effects like
carcinogenicity, etc. have not occur in clinical cases of many polyester fiber products including sutures and heart
valve pedestals, as well as in vascular grafts in more than one million cases. In a previous study Noishiki
demonstrated that Dacron is a hydrophobic substance, so that when Dacron fibers are implaned, they become
covered with a thin membrane, similar to the outer half of cell membrane, which is created by the host.  The
membrane is formed by a single layer of lecithin molecule in in vitro experiments. Therefore, Dacron fibers
that are already insulated by the covering of the special host membrane at the moiecular level will not show
foreign body reaction if the fibers are not contaminated during fabrication. Accordingly, there does not seem
to be a problem of safety, and there is good possibility that the makers will supply ultrafine fibers if we negotiate

with them.

9. Others ; FDA, MHW Approval, etc.

Stnce Toray Graft has already obtained FDA and MHW approval in the U.S. and in Japan, approval for

new grafts fabricated from ultrafine polyester fibers does not seem to be difficulty in the application with 510K.
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