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Objective:

Post—operative adhesion is a phenomenon that fibrous tissue bonds organs that are typically separate.
Although anti—adhesion materials have been used to prevent post—operative adhesion, their efficacy
and handling were not sufficient. We developed a novel alginate anti—-adhesion material based on our
original design. Using this anti—adhesion material as seeds of technology for ACT-M, we have evaluated
its function via our original method. During the project, we aimed to (1) improve the design of the
anti—adhesion material and evaluate its efficacy, (2) establish the stable manufacturing process, (3)
evaluate its efficacy via non—clinical trial, and (4) complete the preparation for exploratory
clinical study. We will continue the development after the end of ACT-M to acquire marketing

authorization as medical equipment

Importance:

In the field of liver surgery, the number of second-stage surgery is increasing. For the repeated
hepatectomy, it is important to reduce the amount of bleeding, the operation time, and the risk of
post—operative complication. Although repeated hepatectomy is effective for hepatocellular carcinoma,
post—-operative adhesion has been an unavoidable issue. Adhesiolysis imposes burdens to surgeons, as
well as risk for patients. Therefore, novel, effective anti—adhesion material can be a great help for
liver surgeon to conduct repeated surgery safely. We consider that the developed product can contribute
to solve the issue of post—operative adhesion that prevent the safety and expanded application of

repeated hepatectomy.

Results:
(1) Improvement of the anti—adhesion material and evaluation of its efficacy

Small and large animal models for post—operative adhesion were developed and used for the evaluation
of anti—adhesion property of the developed materials. In addition, the handling under laparoscopic
surgery was evaluated using a porcine partial hepatectomy model. It was confirmed that the developed
material can be applied through an introducer with good recognizability. Furthermore, novel rabbit
partial hepatectomy model was developed, by which the efficacy of the developed material and its
applicability with fibrin glue were evaluated. As a result, the developed materials showed higher
anti—adhesion property compared with control and commercial products even when used with fibrin glue.

All rabbits were alive during the experimental period and no abnormality was observed.
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(2) Establishment of stable manufacturing process
By improving the material design based on the results of animal experiments, the prototype material
was developed. Manufacturing process was established for the stable production of the developed

material.

(3) Evaluation via non—clinical trial

Non—clinical trial was conducted to evaluate the anti—adhesion property of the developed material
using a rat partial hepatectomy model. In prior to the trial, validity of the study design was
confirmed by consulting to PMDA. Rats received the developed material on liver surface, as well as
those on liver cut surface, showed shorter adhesion length than control group. These results confirmed
the achievement of the development aim that showing anti—adhesion efficacy even when the material is
applied on non—cut surface area. Furthermore, the material was applied to a novel porcine two—stage
partial hepatectomy model to test the operability and safety under the similar environment with
clinical practice. All pigs were alive during the experimental period, and no abnormality was observed

No problem was observed in the handling of the developed material during the surgery.

(4) Preparation for exploratory clinical study

Among the all aims of the development, only this aim has not been accomplished during the period
of ACT-M. This is because the establishment of the final product via repeating the evaluation of
safety and efficacy took longer time than we had expected. After the end of ACT-M, we keep conducting

the preparation for clinical trial.
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