
 

 
 

49 
 

DAFTAR PUSTAKA 

 
Ahlgren, K., Olsson, C., Ermilova, I., & Swenson, J. (2023). “New insights 

into the protein stabilizing effects of trehalose by comparing with 
sucrose”. Physical Chemistry Chemical Physics, 25(32), 21215–
21226. https://doi.org/10.1039/d3cp02639f 

 
Alvarez-Trabado, J., Diebold, Y., & Sanchez, A. (2017). “Designing lipid 

nanoparticles for topical ocular drug delivery”. International Journal 
of Pharmaceutics, 532(1), 204–217. 
https://doi.org/10.1016/j.ijpharm.2017.09.017 

 
Arsiccio, A., Giorsello, P., Marenco, L., & Pisano, R. (2020). “Considerations 

on protein stability during freezing and its impact on the freeze-drying 
cycle: A design space approach”. Journal of Pharmaceutical 
Sciences, 109(1), 464–475. 
https://doi.org/10.1016/j.xphs.2019.10.022 

 
Bari, E., Perteghella, S., Di Silvestre, D., Sorlini, M., Catenacci, L., Sorrenti, 

M., Marrubini, G., Rossi, R., Tripodo, G., Mauri, P., Marazzi, M., & 
Torre, 

M. L. (2018). “Pilot production of mesenchymal stem/stromal freeze- dried 
secretome for cell-free regenerative nanomedicine: A validated 
GMP-compliant process”. Cells, 7(11), 1–22. 
https://doi.org/10.3390/cells7110190 

Camisasca, G., De Marzio, M., & Gallo, P. (2020). “Effect of trehalose on 
protein cryoprotection: Insights into the mechanism of slowing down 
of hydration water”. The Journal of Chemical Physics, 153(22), 
224503. https://doi.org/10.1063/5.0033526 

Chen, X., Li, W., Cheng, X., Zhang, X., & Wang, Z. (2021). “Role of 
extracellular vesicles derived from human umbilical cord 
mesenchymal stem cells in wound healing and skin regeneration”. 
Stem Cell Research & Therapy,   12(1),   51. 
https://doi.org/10.1186/s13287-021-02156-w 

Chouaib, B., Haack-Sørensen, M., Chaubron, F., Cuisinier, F., & Collart- 
Dutilleul, P. Y. (2023). “Towards the Standardization of Mesenchymal 
Stem Cell Secretome-Derived Product Manufacturing for Tissue 
Regeneration”. International Journal of Molecular Sciences, 24(16). 
https://doi.org/10.3390/ijms241612594 

Connolly, B. D., Le, L., Patapoff, T. W., Cromwell, M. E. M., Moore, J. M. R., 
& Lam, P. (2015). “Protein aggregation in frozen trehalose 
formulations: Effects of composition, cooling rate, and storage 

https://doi.org/10.1039/d3cp02639f
https://doi.org/10.1016/j.ijpharm.2017.09.017
https://doi.org/10.1016/j.xphs.2019.10.022
https://doi.org/10.1186/s13287-021-02156-w


 

Universitas Pertahanan Republik Indonesia 

50 
 

 
 

temperature”. Journal of Pharmaceutical Sciences, 104(12), 4170–
4184. https://doi.org/10.1002/jps.24646 

Crowther, J. R. (2009). The ELISA guidebook.Humana Press. 

https://doi.org/10.1007/978-1-59745-561-9 

Crowe, J. H., Carpenter, J. F., & Crowe, L. M. (1998). “The Role of Vitrification 
in Anhydrobiosis”. Annual Review of Physiology, 60(11), 73-103. 
https://doi.org/10.1146/annurev.physiol.60.1.73 

Eroglu, A., Russo, M. J., Bieganski, R., Fowler, A., Cheley, S., Bayley, H., 
& Toner, M. (2000). “Intracellular trehalose improves the survival of 
cryopreserved mammalian cells”. Nature Biotechnology, 18(2), 
163–167. https://doi.org/10.1038/72608 

Gaur, M., Khan, F. A., Varshney, N., & Yadav, H. (2022). “Extracellular 
vesicles and microRNAs: New frontiers in cell–cell communication”. 
Cell Communication and Signaling, 20, 111. 
https://doi.org/10.1186/s12964- 

022-00942-1 

Genovese, F., & Hochkoeppler, A. (2023). “Trehalose counteracts the 
dissociation of tetrameric rabbit lactate dehydrogenase induced by 
acidic pH conditions”. Archives of Biochemistry and Biophysics, 740, 
109584. https://doi.org/10.1016/j.abb.2023.109584 

Giannachi, C., Allen, E., Egan, G., Vucen, S., & Crean, A. (2024). 
“Colyophilized sugar–polymer dispersions for enhanced processing 
and storage stability”. Molecular Pharmaceutics, 21(6), 3017–3026. 
https://doi.org/10.1021/acs.molpharmaceut.4c00187 

Gnecchi, M., Danieli, P., Malpasso, G., & Ciuffreda, M. C. (2016). “Paracrine 
mechanisms of mesenchymal stem cells in tissue repair”. Methods in 
Molecular Biology, 1416, 123-146. https://doi.org/10.1007/978-1- 
4939- 3584-0_7 

Grada, A., Otero-Vinas, M., Prieto-Castrillo, F., Obagi, Z., & Falanga, V. 
(2017). “Research Techniques Made Simple: Analysis of Collective 
Cell Migration Using the Wound Healing Assay”. Journal of 
Investigative Dermatology, 137(2), e11–e16. 
https://doi.org/10.1016/j.jid.2016.11.020 

Guerreiro, C. J., Gomez, Y. K., Daskivich, G. J., Nakatsukasa, K., Grabe, 
M., & Brodsky, J. L. (2019). “Harmonising Experimental Data with 
Modelling to Predict Membrane Protein Insertion in Yeast”. 
Biophysical Journal, 117(4), 668-678. 
https://doi.org/10.1016/j.bpj.2019.013 

https://doi.org/10.1021/acs.molpharmaceut.4c00187
https://doi.org/10.1007/978-1-4939-3584-0_7
https://doi.org/10.1007/978-1-4939-3584-0_7
https://doi.org/10.1007/978-1-4939-3584-0_7


 

51 

Universitas Pertahanan Republik Indonesia 

 

 

Gurtner, G. C., Werner, S., Barrandon, Y., & Longaker, M. T. (2008). “Wound 
repair and regeneration”. Nature, 453(7193), 314-321. 
https://doi.org/10.1038/nature07039 

 
Henriksen, J. L., Sørensen, N. B., Fink, T., Zachar, V., & Porsborg, S. R. 

(2020). “Systematic review of stem-cell-based therapy of burn 
wounds: Lessons learned from animal and clinical studies”. Cells, 
9(12), 2545. https://doi.org/10.3390/cells9122545 

Hu, X., Yu, J., Meng, X., & Xu, L. (2019). “Freeze-drying preservation of 
bioactive substances: A review”. Journal of Pharmaceutical 
Sciences, 108(6), 1949-1965. 
https://doi.org/10.1016/j.xphs.2018.12.008 

Hyldig, K., Riis, S., Pennisi, C. P., Zachar, V., & Fink, T. (2017). “Implications 
of extracellular matrix production by adipose tissue-derived stem 
cells for development of wound healing therapies”. International 
Journal of Molecular Sciences, 18(6), Article 1167. 
https://doi.org/10.3390/ijms18061167 

Iaquinta, M. R., De Pace, R., Benkhalqui, A., D’Agostino, A., Trevisiol, L., 
Finotti, A., Breveglieri, G., Tognon, M., Martini, F., & Mazzoni, E. 
(2025). “Secretome Release During In vitro Bone Marrow-Derived 

Mesenchymal Stem Cell Differentiation Induced by Bio-Oss® 

Collagen Material”. International Journal of Molecular Sciences, 
26(8), 3807. https://doi.org/10.3390/ijms26083807 

Jay, G. D. (2023). “Evaluation of microMend wound closure device in 
repairing skin lacerations”. Emergency Medicine Journal, emermed-
212667. https://doi.org/10.1136/emermed-2022-212667 

Kang, X., Zuo, Y., & Wang, H. (2021). “Advances in the application of 
mesenchymal stem cell-derived extracellular vesicles in wound 
healing”. Stem Cell Research & Therapy, 12(1), 52. 
https://doi.org/10.1186/s13287-021-02178-4 

Karunnanithy, V., Abdul Rahman, N. H. B., Abdullah, N. A. H., Fauzi, M. B., 
Lokanathan, Y., Min Hwei, A. N., & Maarof, M. (2024). “Effectiveness 
of lyoprotectants in protein stabilization during lyophilization”. 
Pharmaceutics, 16(10), 1346. 
https://doi.org/10.3390/pharmaceutics16101346 

Karunnanithy, V., Ramalingam, R., Jayakumar, A., Sankaranarayanan, S., 
& Shanmugam, K. (2024). “Exosomes as emerging nano-platforms 
for drug delivery and regenerative medicine: Recent advances and 
future directions”. Pharmaceutics, 16(10), 1346. 
https://doi.org/10.3390/pharmaceutics16101346 

https://doi.org/10.1038/nature07039
https://doi.org/10.3390/cells9122545
https://doi.org/10.1016/j.xphs.2018.12.008
https://doi.org/10.3390/ijms18061167
https://doi.org/10.1186/s13287-021-02178-4
https://doi.org/10.3390/pharmaceutics16101346
https://doi.org/10.3390/pharmaceutics16101346


 

Universitas Pertahanan Republik Indonesia 

52 
 

 
 

Kim, H. R., Kwon, W. H., Choi, E. J., et al. (2025). “Comparison of a 
commercial trehalose-based and laboratory-prepared sucrose-
based vitrification solution for human blastocyst cryopreservation: 
Effects on embryological and clinical outcomes”. Middle East Fertility 
Society Journal, 30, 11. https://doi.org/10.1186/s43043-025-00224-x 

Kim, H. R., Lee, J. Y., & Park, S. Y. (2025). “The stability of stem cell 
secretome for therapeutic application: Preservation strategies and 
future outlook”. Middle East Fertility Society Journal, 30(11). 
https://doi.org/10.1016/j.mefs.2024.101105 

Kommineni, N., Butreddy, A., Sainaga Jyothi, V. G. S., & Angsantikul, P. 
(2022). “Freeze-drying for the preservation of immunoengineering 
products”. iScience, 25(10), 105127. 

https://doi.org/10.1016/j.isci.2022.105127 

Kommineni, N., Thakkar, S., & Mandal, A. (2022). “Stabilization of 
therapeutic proteins during lyophilization and storage: Role of 
excipients”. iScience, 25(10), 105127. 
https://doi.org/10.1016/j.isci.2022.105127 

Kotwal, R. S., Butler, F. K., Edgar, E. P., Shackelford, S. A., Bennett, D. R., 
Bailey, J. A., & Kragh, J. F. (2016). “Saving lives on the battlefield: A 
jointn trauma system review of pre-hospital trauma care in combined 
joint operating area–Afghanistan (CJOA-A)”. The Journal of Trauma 
and Acute Care Surgery, 81(5), S190-S197. 
https://doi.org/10.1097/TA.0000000000001403 

Lavery, L. A., Killeen, A. L., Suludere, M. A., & Crisologo, P. A. (2023). 519-
P: Randomized Clinical Trial to Compare Cryopreserved and 
Lyopreserved Placental Cord Tissue to Treat Complex Diabetic Foot 
Surgical Wounds—A Proof of Concept Study. Diabetes, 
72(Supplement_1). https://doi.org/10.2337/db23-519-p 

Li, L., Guo, L., Zhou, S., & Zhang, L. (2022). “Lyophilization of protein-based 
biopharmaceuticals: Fundamentals, formulation, and process 
optimization”. Drying Technology, 40(1), 1–16. 
https://doi.org/10.1080/07373937.2021.1924203 

Li, L., Ren, G., Duan, X., Guo, J., Liu, W., Ang, Y., Zhu, L., & Ren, X. (2022). 
“A comprehensive review on stability of therapeutic proteins treated 
by freeze-drying: Induced stresses and stabilization mechanisms 
involved in processing”. Drying Technology, 40, 1–16. 
https://doi.org/10.1080/07373937.2022.2048847 

Li, N., & Hua, J. (2017). “Interactions between mesenchymal stem cells and 
the immune system”. Cellular and Molecular Life Sciences, 74(13), 

https://doi.org/10.1186/s43043-025-00224-x
https://doi.org/10.1016/j.isci.2022.105127
https://doi.org/10.1016/j.isci.2022.105127
https://doi.org/10.1097/TA.0000000000001403
https://doi.org/10.1080/07373937.2021.1924203


 

53 

Universitas Pertahanan Republik Indonesia 

 

 

2345- 2360. https://doi.org/10.1007/s00018-017-2473-5 

Mabry, R. L., & De Lorenzo, R. A. (2011). “Improving role I battlefield 
casualty care from point of injury to surgery”. US Army Medical 
Department Journal , 87-91. 
https://doi.org/10.1097/TA.0b013e3182755dcc 

Maranda, E. L., Rodriguez-Menocal, L., & Badiavas, E. (2017). “Role of 
mesenchymal stem cells in dermal repair in burns and diabetic 
wounds”. Current  Stem  Cell  Research  &  Therapy,  12(1),  
61-70. https://doi.org/10.2174/1574888X11666160714115926 

Mocchi, M., Bari, E., Marrubini, G., Bonda, A. F., Perteghella, S., Tartara, 
F., Cofano, F., Perna, G. d., Giovannelli, L., Mandracchia, D., Sorlini, 
M., Garbossa, D., Torre, M. L., & Segale, L. (2021). “Freeze-Dried 
Mesenchymal Stem Cell-Secretome Pharmaceuticalization: 
Optimization of Formulation and Manufacturing Process 
Robustness”. Pharmaceutics, 13(8), 1129. 
https://doi.org/10.3390/pharmaceutics13081129 

Murray, A., Kilbride, P., & Gibson, M. I. (2024). “Trehalosa in 
cryopreservation: Applications, mechanisms and intracellular 
delivery opportunities”. RSC Medicinal Chemistry, 15, 2980. 
https://doi.org/10.1039/d4md00174e 

Pakyari, M., Farrokhi, A., Maharlooei, M. K., & Ghahary, A. (2013). “Critical 
role of transforming growth factor beta in different phases of wound 
healing”. Advances in Wound Care, 2(5), 215–224. 
https://doi.org/10.1089/wound.2012.0406 

Park, K. (2019). “Albumin-BindingAuristatin Produgs for Long-Term Tumor 
Regressions”. Journal of Controlled Release, 296, 258. 
https://doi.org/10.1016/j.jconrel.2019.02001 

Qian, M., yan, F., Wang, W., Du, J., Yuan, T., Wu, R., Zhao, C., Wang, J., 
Lu, J., Zhang, B., Lin, N., Dong, X., Dai, X., Dong, X., Yang, B., Zhu, 
H., & He, Q. (2021). “Deubiquitinase JOSD2 Stabilizes YAP/TAZ to 
Promote Cholangiocarcinoma Progression”. Acta Pharmaceutica 
sinica, 11(12), 408-4019. https://doi.org/10.1016/j.apsb.2021.04003 

Rasmussen, J. G., Riis, S. E., Frøbert, O., Yang, S., Kastrup, J., Zachar, V., 
Simonsen, U., & Fink, T. (2012). “Activation of Protease-Activated 
Receptor 2 Induces VEGF Independently of HIF-1”. PLoS ONE, 7(9), 
Article e46087. https://doi.org/10.1371/journal.pone.0046087 

Rehman, J., Traktuev, D., Li, J., Merfeld-Clauss, S., Temm-Grove, C. J., 
Bovenkerk, J. E., Pell, C. L., Johnstone, B. H., Considine, R. V., & 

https://doi.org/10.1007/s00018-017-2473-5
https://doi.org/10.1097/TA.0b013e3182755dcc
https://doi.org/10.2174/1574888X11666160714115926
https://doi.org/10.1039/d4md00174e
https://doi.org/10.1089/wound.2012.0406
https://doi.org/10.1371/journal.pone.0046087


 

Universitas Pertahanan Republik Indonesia 

54 
 

 
 

March, K. L. (2004). “Secretion of angiogenic and antiapoptotic 
factors by human adipose stromal cells”. Circulation, 109(10), 1292- 
1298. https://doi.org/10.1161/01.CIR.0000121425.42966.F1 

Riis, S., Newman, R., Ipek, H., Andersen, J. I., Kuninger, D., Boucher, S., 
Vemuri, M. C., Pennisi, C. P., Zachar, V., & Fink, T. (2017). “Hypoxia 
enhances the wound-healing potential of adipose-derived stem cells 
in a novel human primary-keratinocyte-based scratch assay”. 
International Journal    of    Molecular    Medicine,    39(3),    
587-594. https://doi.org/10.3892/ijmm.2017.2886 

Riis, S., Stensballe, A., Emmersen, J., Pennisi, C. P., Birkelund, S., Zachar, 
V., & Fink, T. (2016). “Mass spectrometry analysis of adipose-derived 
stem cells reveals a significant effect of hypoxia on pathways 
regulating extracellular matrix”. Stem Cell Research & Therapy, 7(1), 
Article 52. https://doi.org/10.1186/s13287-016-0310-7 

Rogulska, O., Vackova, I., Prazak, S., Turnovcova, K., Kubinova, S., 
Backova, L., Jendelova, P., & Petrenko, Y. (2024). “Storage 
conditions affect the composition of the lyophilized secretome of 
multipotent mesenchymal stromal cells”. Scientific Reports, 14, 
110243. https://doi.org/10.1038/s41598-024-67087-z 

Santana, H., García, G., Vega, M., Beldarraín, A., & Páez, R. (2015). 
Stability Studies of a Freeze-Dried Recombinant Human Epidermal 
Growth Factor Formulation for Wound Healing. Pda Journal of 
Pharmaceutical Science and Technology, 69(3), 399–416. 
https://doi.org/10.5731/PDAJPST.2015.01052 

Schulz, E., Karagianni, A., Koch, M., & Fuhrmann, G. (2020). “Hot EVs – 
How temperature affects extracellular vesicles”. European Journal of 
Pharmaceutics and Biopharmaceutics, 146, 55–63. 
https://doi.org/10.1016/j.ejpb.2019.11.010 

Schauer, S. G., April, M. D., Naylor, J. F., Fisher, A. D., Cunningham, C. W., 
& Tranchita, A. (2021). “Prehospital trauma care in the Department 
of Defense: A report from the Department of Defense Trauma 
Registry”. The Journal of Trauma and Acute Care Surgery, 90(2), 
250-257. https://doi.org/10.1097/TA.0000000000003439 

Smith, A. N., Willis, E., Chan, V. T., Muffley, L. A., Isik, F. F., Gibran, N. S., 
& Hocking, A. M. (2010). “ Mesenchymal Stem Cells Induce Dermal 
Fibroblast Responses to Injury”.  Experimental Cell Research. 
316(1), 48-54. https://doi.org/10/1016/j.yexcr.2009.08.001 

Shukla, R., & Tiwari, S. (2019). “Cryoprotectans and their usage in 
cryopreservation of fish spermatozoa”. Aquaculture, 506, 223-231. 

https://doi.org/10.1161/01.CIR.0000121425.42966.F1
https://doi.org/10.3892/ijmm.2017.2886
https://doi.org/10.1186/s13287-016-0310-7
https://doi.org/10.1016/j.ejpb.2019.11.010
https://doi.org/10.1097/TA.0000000000003439


 

55 

Universitas Pertahanan Republik Indonesia 

 

 

https://doi.org/10.1016/j.aquaculture.2019.03.016 

Starciuc, T., Malfait, B., Danede, F., Paccou, L., Guinet, Y., Correia, N. T., 
& Hedoux, A. (2020). “Trehalose or sucrose: Which of the two should 
be used for stabilizing proteins in the solid state? A dilemma 
investigated by in situ micro-Raman and dielectric relaxation 
spectroscopies during and after freeze-drying”. Journal of 
Pharmaceutical Sciences, 109(1), 496–504. 
https://doi.org/10.1016/j.xphs.2019.10.055 

Tchessalov, S., Maglio, V., Kazarin, P., Alexeenko, A., Bhatnagar, B., Sahni, 
E., & Shalaev, E. (2023). “Practical Advice on Scientific Design of 
Freeze-drying Process: 2023 Update”. Pharmaceutical Research, 
40, 2433-2455. https://doi.org/10.1007/s11095-023-03406-0 

Tsiapalis, D., & Anagnou, N. P. (2020). “Mesenchymal Stem Cells and 
Exosomes: Biology and Applications in Regenerative Medicine”. 
Stem Cells International, 2020. 8832506. 
https://doi.org/10.1155/2020/8832506 

Vallaster, B., Engelsing, F., & Grohganz, H. (2024). “Influence of Water and 
Trehalose on α- and β-relaxation of Freeze-dried Lysozyme 
Formulations.” European Journal of Pharmaceutics and 
Biopharmaceutics, 194, 1–8. 
https://doi.org/10.1016/j.ejpb.2023.11.019 

Vinciguerra,D., Gelb, M. B., & Maynard, H. D. (2022). “ Synthesis and 
Application  of  Trehalosa  Materials”.  JACS  Au,  2(7), 61-1587. 
https://doi.org/10.1021/jacsau.2c00309 

Wang, B., Wan, W., & Wang, J. (2009). “Effect of ammonia concentration 
on fermentative hydrogen production by mixed cultures”. Bioresource 
Technology, 100(3), 1211–1213. 
https://doi.org/10.1016/J.BIORTECH.2008.08.018 

Widgerow, A. D., Kalaria, S., & Ibrahim, A. (2019). “Chronic wounds and the 
perpetuating inflammatory response”. Journal of Surgical Research, 
244, 316-321. https://doi.org/10.1016/j.jss.2019.06.006 

Widowati, W., Faried, A., Gunaneagara, R. F., Rahardja, F., Zahiroh, F. H., 
Sutendi, A. F., Nindya, F. S., Azis, R., Ekajaya, R. K., & 
Hadiprasetyo, D. S. (2024). “Wound Healing Potent of Lyophilized-
Secretome Gel from Human Wharton’s Jelly Mesenchymal Stem 
Cells”. Trends in Sciences, 21(10), 8028. 
https://doi.org/10.48048/tis.2024.8028 

Wu, K., Laouar, L., Shardt, N., Elliott, J. A. W., & Jomha, N. M. (2021). 
“Osmometric Measurements of Cryoprotective Agent Permeation 

https://doi.org/10.1016/j.aquaculture.2019.03.016
https://doi.org/10.1155/2020/8832506
https://doi.org/10.1016/j.ejpb.2023.11.019
https://doi.org/10.1016/j.jss.2019.06.006


 

Universitas Pertahanan Republik Indonesia 

56 
 

 
 

into Tissues”. In Methods in Molecular Biology (Vol. 2180). 
https://doi.org/10.1007/978-1-0716-0783-1_11 

Yao, M., Zhou, Q., Shi, F., Wei, B., Cheng, S., Tan, Z., & Ji, S. (2018). “Low 
Temperature Conditioning Alleviates Loss of Aroma-Related Ester of 
‘Nanguo’ Pears by Regulation of Ethylene Signal Transduction”. 
Food Chemistry, 264, 263-269. 
https://doi.org/10/1016/j.foodchem.2018.05.024 

Yin, Y., Li, X., He, X., Tan, Y., & Zhou, J. (2020). “Human umbilical cord 
mesenchymal stem cell-derived extracellular vesicles for treatment 
of diabetic ulcers”. Stem Cell Research & Therapy, 11(1), 394. 
https://doi.org/10.1186/s13287-020-01907-6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://doi.org/10.1186/s13287-020-01907-6

	DAFTAR PUSTAKA

