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Cell transplantation has been demonstrated to be a promising therapy for treating various diseases and injuries. In conventional cell therapies, cells are trypsinized, harvested, and transplanted into the lesion area. However, massive cell loss may occur owing to mechanical leakage, cell detachment-associated anoikis, or the hostile microenvironment in target tissue, thus limiting the ultimate therapeutic capacity. Herein, we aim to enhance the retention, survival, and pro-regenerative capacities of the engrafted cells by (i) assembling them into three-dimensional (3D) spheroids and (ii) modulating the microenvironment of the target area using functional biomaterials. Our in vitro and in vivo results demonstrate that transplanting cells in 3D-spheroid configuration that comprise of cells and the deposited matrices and growth factors provides a superior therapeutic effect than that of simple cell suspension. Moreover, the developed functional biomaterials help establish a suitable microenvironment for the engrafted cells to survive and conduct regeneration. Therefore, we anticipate that the proposed approaches can offer promising means to enhance the therapeutic efficacy of cell transplantation.

以生物工程技術加強細胞移植之療效
黃玠誠
國立清華大學生物醫學工程研究所
細胞移植已被認為是一具有前瞻性的治療方法，具有用於促進多種疾病與損傷修復的高度潛能。儘管如此，其施行過程中仍有諸多改善空間。一般而言，細胞移植的操作方式為使用胰蛋白酶收集體外培養的細胞，並以注射方式進行移植。然而因細胞脫附而引發的失巢凋亡、注射過程中的細胞流失、目標組織的惡劣微環境等因素，往往使得大部分移植細胞無法順利抵達並存活在標的區域以發揮療效，因而使細胞治療的效果有限。在本實驗室的研究中，我們將細胞預先組裝成三維細胞球體的形式，使細胞在收集與移植的過程中，其細胞與細胞之間以及細胞與外間質之間的交互作用仍能完整保存，進而提昇其在移植區域的存活率與治療功效。另一方面，我們亦開發出可調節局部氧氣濃度或紓緩環境壓力之功能性生醫材料，藉以建立一適合移植細胞存活的微環境，以進一步改善細胞療法的最終治療效果。
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