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Supercritical Fluid Lab Extraction Equipment
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1. mAIRIE®R S : 7250 Psi / 500 Bar
2, RERE : EiR~220C
3. ZZHUAERHE - 60/ 250/ 1000 ml
4, ZHVERS - MUZHNRE /B X248
5. FMER<T : 700 X 650 X 950 mm
6. & : 110V / 16A
7. ESEEE | BECEZHE
IEC 61010-2-010 : 2002 (2nd Ed)for use with IEC 61010-1 : 2001
EN 61010-2-010 : 2004 (2nd Ed)for use with EN 61010-1 : 2002
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1. & HEH : 1500~10000 Psi (IRFEREH)
2. R 7 E : 200 ml / min (784350 PsiF)
3. FRR U DRI R

4. R ARBRETE

5. 7MIR <t : 360 X 600 X 270 mm

6. |IR : 110V /3A

7. Efhsosn ¢ MACEZ

OV-SCF  pm-10000C

PM-10000C EN 61010-2-010:2002(2nd Ed) for use with EN 61010-1:2001
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1. BAIR{EME S : 7250 Psi / 500 Bar
2. B{ERRE : EiR~100°C
3. ZEHVHERE : 2000 mi X 1
4, ZEVERE : FEEUEE /BB X 14
5. MR~ : 820 X 560 X 620 mm
6. WiFE: 220V/16 A
7. Efi0iE | BACEZAGE
EN 61010-1:2010+A1:2019, EN 61010-2-010:2014.
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Regeneration of Supercritical Carbon Dioxide Decellularized Kidney by
Direct In Vivo Implantation in the Rabbit Model
Yin-Chih Fu!, Periasamy Srinivasan?, Dar-Jen Hsieh>"
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Serendipitous Function of Supercritical Carbon Dioxide Derived
Collagen Acellular Dermal Matrix on Hair Growth
Yun-Ju Chen!, Periasamy Srinivasan', Dar-Jen Hsieh*"
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Supercritical CO,-Assisted Metallization of UHMW-PE Fibers toward
Weavable Devices

Shohei Yoshida', Hikaru Kondo!, Tomoyuki Kurioka!, Tso-Fu Mark
Chang'”’, Yi-Feng Lin?, Hiromichi Kurosu®, Masato Sone!
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Supercritical CO2-Assisted Metallization of UHMW-PE Fibers toward Weavable Devices
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[1] Pro‘f)cols for the preparation and characterization of decellularized tissue and organ scaffolds
for tissue engineering. Biotechniques. 2021 Feb;70(2):107-115.
https://pubmed.ncbi.nlm.nih.gov/33307815/

[2] Regenerative porcine dermal collagen matrix developed by supercritical carbon dioxide
extraction technology: Role in accelerated wound healing. Materialia. 2020;9:100576.
https://doi.org/10.1016/;.mtla.2019.100576

[3] Supercritical Carbon Dioxide Decellularized Bone Matrix Seeded with Adipose-Derived
Mesenchymal Stem Cells Accelerated Bone Regeneration. Biomedicines. 2021;9:1825.
https://doi.org/10.3390/biomedicines9121825

[4] Supercritical carbon dioxide-decellularized arteries exhibit physiologic-like vessel regeneration
following xenotransplantation in rats. Biomater Sci. 2023;11(7):2566.
https://pubmed.ncbi.nlm.nih.gov/36789647/
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(NFraguela-Meissimilly H, Bastias-Monte JM, Vergara C, Ortiz-Viedma J, Lemus-Mondaca R,
Flores M, Toledo-Merma P, Alcazar-Alay S, Gallon-Bedoya M. New Trends in Supercritical Fluid
Technology and Pressurized Liquids for the Extraction and Recovery of Bioactive Compounds from
Agro-Industrial and Marine Food Waste. Molecules. 2023 May 29;28(11):4421.
https://www.mdpi.com/1420-3049/28/11/4421

21 Uwineza PA, Waskiewicz A. Recent Advances in Supercritical Fluid Extraction of Natural
Bioactive Compounds from Natural Plant Materials. Molecules. 25(17): 3847.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7504334/
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scheme) k45 it &+ & & 3 5% o “f Pez otk A A [F*Jev‘ F I ¥ R PC-SAFT & it > 4250
WAERBEAS T ARER D F YR BRRE TS RBEITF T EE DT R[]

AT EFE Y PC-SAFT G- AR FERIES & 5+ ARl - 5 Y B3Rk ik
FEE o Tt - e kAR S & T 4 PC-SAFT ik & = AN FERIB 2R 2 B e A g ¥
—f'—:«'}w’* T3FEEFHEEH S DB L T F I8 B AF R HEIpNLF IR 20 B A

FRA BB L F o FHEG FFRIKEZ AL F 0 TF 2R SR B fFE 5
BELFFRAE A Z AT FRe()R) LY A NIRRT F Y B RR KT -
f»ﬁ;;g@ﬁ%@wm%éi’M{E%ﬂ¥94*&ﬁ%:?“ﬁﬂﬁﬁﬁiﬂﬁﬁ
BT Sid - A5 8% Sl T %87 0 2R PC-SAFT ik i = 4255 30 p| 4 ¢
A feh - § Y ¢ﬁ&’&%§¢ﬁgﬁ*4i»+’%@z%@ﬁgw%m%mf’ﬁ
ks R EEGEN T RE LY 228 % > AT ¥ gt h R 5 L IR B
M4tF P PC-SAFT ~ ATpft = § AL~ BRARTER - B £ 157 ~ 5 RwiF
$4 e
[1]J. Gross, G. Sadowski, Perturbed-Chain SAFT: An Equation of State Based on A Perturbation

Theory for Chain Molecules, Industrial & Engineering Chemistry Research, 40 (2001) 1244-
1260.
https://pubs.acs.org/doi/abs/10.1021/ie0003887

[2] F. Ruether, G. Sadowski, Modeling the Solubility of Pharmaceuticals in Pure Solvents and
Solvent Mixtures for Drug Process Design, Journal of Pharmaceutical Sciences, 98 (2009)
4205-4215.
https://www.sciencedirect.com/science/article/abs/pii/S0022354915329452

[3] S.Z. Mahmoudabadi, G. Pazuki, A Predictive PC-SAFT EOS Based on COSMO for
Pharmaceutical Compounds, Scientific Reports, 11 (2021) 6405.
https://www.nature.com/articles/s41598-021-85942-8

[4] M.M. Azim, 1. Ushiki, A. Miyajima, S. Takishima, Modeling the Solubility of Non-Steroidal
Anti-Inflammatory Drugs (Ibuprofen and Ketoprofen) in Supercritical CO2 Using PC-SAFT,
The Journal of Supercritical Fluids, 186 (2022) 105626.
https://www.sciencedirect.com/science/article/abs/pii/S0896844622001115
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B2

Mok M2 ot # (Active pharmaceutical ingredient, API) » & "33 307 5 0 F 3 M4 4
i) & (B10ava11ab111ty)\ﬁr«‘,L ERABFEREY DRV BEFHEE2 KB ER »F P
RIELRRARD /a3 A5 20 A F4E L $Tok(Polymeric amorphous solid dispersion) » & API
MR A N5 AAThR A T Y 0 B e APLBARIT S B e 2 A1 Fain 2
—[1]e 27 5 EH - RB MR R 5 E 45 5 A 47(Probenecid) 7 5 7§ 4% » e -ki3
&+ R L i eees 2z ik (Polyvinylpyrrolidone, PVP) £ % ¢ = fi (Polyethylene glycol, PEG) ¥ & i\
fod WHES ICHQIC M2 B3R ER Y GEEF G BBH - LRERF B A HI
(Supercritical antisolvent process, SAS) > # # Probenecid 4§ & #ci - % 3.i% #% Probenecid ¥2 PVP
GEPE S T A M EE R A S AR A AR A AT o 8 PR3- B {03 Hl(Mixed solvent) 4 st
Ped SAS 4R iFY 2 AR R 2 S i RS o SR b 2 th o AT RS SAS R 2 %
Bl ¢ FARTERSFERS 2 F LRI EBR/ZAF BRI EEEE £
i gg@ DSC ~ TGA -~ FTIR ~ PXRD ~ UV/Vis £ SEM % & B > » {74 & E44f & fop 2

(Drug loading) ~ A F ~ B H (72 U BAFEE  EE A GFITED 0wt AR ITIE

FEE T5%2 A F > Biap & Mok 2 kUt i 044 um o £ 53 Hidsk vt i SAS W

B LR E R4S APL 23875 A8 > B5 T AT A 2 BB 5V R
2675 B > BRI SAS HFE B A F 25 A FM A Ao K 0 T G st MoRA
Probenecid z_ 7% #g4F 1+ o

MeEZ ¢ TR £ A B A S 28 A B A SOl 7R A e s

AT R MBS €2 2 0 3 F Wi s NSTC 111-2628-E-027-001-MY2 £ NSTC 112-
2811 E 027-003 -

3“»%65’&:

[1] P.Tran, J.S.Park, Application of supercritical fluid technology for solid dispersion to enhance
solubility and bioavailability of poorly water-soluble drugs, Int. J. Pharm. 610 (2021) 12124.
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RTRH A 47 A0 WO W S R §
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SEY RN LS PR s £& 0 60051 0 5

it &

OO A SR BT M E AR Y o PR N B A AR D iR R e e ARG
BEFAHRI LI EENERA R LTI VA EHBF P R R

F k5 Flt s B e {oig(Saturates) ~ 4 5(Olefins)fr 4 T (Aromatics) % ‘& # 2 - E 2 LW
LAERE A B B nE B o P Y B AR e S A REY 0  F S BT A
ﬁ&ﬁ¢é@a&#ﬁﬁ@“%&ﬁ’@ S W ASTMDI319 5 A= % o Ra > 3% 32
ATIEE AR EA Y ARTER A B Ao iB R AT A E R Rl R e
iPi%%AﬂMD&wﬂﬁﬁ%“ﬁﬁw*kﬁ%wW%ﬁ@‘@%ﬁW@*ﬁW”%@’
MHEFHEL Y B SF 57 417 7 HRBEZD] & 20MPA iR 4 T o B it
&&fﬁ%’mmDmd\MD\MﬁOﬁ§’ﬁ‘ BERANAPFESYE 1.0% 55% -
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54
[1] Standard Test Method for Determination of Olefin Content of Gasolines by Supercritical-Fluid
Chromatography. ASTM D6550.

[2] Standard Test Method for Hydrocarbon Types in Liquid Petroleum Products by Fluorescent
Indicator Adsorption. ASTM D1319.
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Regeneration of Supercritical Carbon Dioxide Decellularized Kidney by Direct
In Vivo Implantation in the Rabbit Model

Yin-Chih Fu!, Periasamy Srinivasan?, Dar-Jen Hsieh®"
! Kaohsiung Municipal Ta-Tung Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan
2 R&D Center, ACRO Biomedical Co. Ltd, Kaoshiung, Taiwan

Chronic kidney disease (CKD) is a major cause the mortality and morbidity worldwide. At
present the choice of therapy for CKD is limited to peritoneal dialysis, hemodialysis and kidney
transplantation. Renal regeneration approaches offer great potential for the end-stage treatment of
CKD. In the current investigation, a rabbit kidney was decellularized using supercritical carbon
dioxide (SCCO») and direct orthotropic transplantation was done in a rabbit model, the regenerated
kidney was harvested after 4 weeks for evaluation. The characterization of decellularized kidneys
was done by hematoxylin and eosin and 4,6-diamidino-2-phenylindole (DAPI) staining and DNA
analysis that showed complete removal of cells by SCCO». The regeneration of the kidney was
evaluated by computerized tomography, ultrasonography and nuclear scan. The expression of PAX2
and WT1 had a modulating expression in the transplanted kidney, demonstrating regeneration. In
the transplanted kidney, the stem cell marker CD34 was found to be expressed, indicating the
recruitment of stem cells leading to regeneration. Pre-tubular aggregate and renal vesicle marker
PAX8 were found to express in the transplanted kidney, indicating the formation of the functional
unit of the kidney leading to regeneration. The regenerated kidney nuclear renal scan showed urine
formation around the kidney, indicating a partial renal function. In the current investigation, we
demonstrated that the SCCO; decellularized kidney did not show immune-related rejection.
Furthermore, the expression of metanephric mesenchyme and renal vesicle markers indicate the
formation of the functional unit of the kidney, along with the recruitment of stem cell markers and
cell proliferation markers in the SCCO» decellularized transplanted kidney. We have established that

SCCO; decellularized kidneys can be regenerated in vivo with partial biological function.
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Serendipitous Function of Supercritical Carbon Dioxide Derived Collagen
Acellular Dermal Matrix on Hair Growth

. .o . . *
Yun-Ju Chen', Periasamy Srinivasan', Dar-Jen Hsieh®

I R&D Center, ACRO Biomedical Co. Ltd, Kaoshiung, Taiwan

In the pursuit of seeking out esthetic facial soft tissue augmentation, we plan to develop a
collagen acellular dermal matrix (ADM) using supercritical carbon dioxide (SCCO2) extraction
technology. The collagen ADM paste is made up of an ADM and atelocollagen derived from
porcine skin for the treatment of facial soft tissue augmentation. To characterize the non-toxic
nature of collagen ADM, we injected it into mice's skin, to our surprising serendipity we found
significant hair growth in the collagen ADM-injected mice. Alopecia is a skin disease manifested by
hair loss, which primarily affects mental health and quality of life. Therefore, we hypothesized the
hair growth investigation of collagen ADM paste and collagen ADM scaffold in mice. In the current
investigation, C57B16 mice were grouped into six groups as follows: Sham, platelet-rich plasma
(PRP), collagen ADM scaffold, collagen ADM scaffold +PRP, collagen ADM paste and collagen
ADM paste+PRP. Hair growth was significantly increased in collagen ADM scaffold +PRP and
collagen ADM paste+PRP relative to all other experimental groups at 20 days. Hair follicle numbers
significantly increased as evaluated by H&E staining of both longitudinal and horizontal tissue
sections in collagen ADM scaffold +PRP and collagen ADM paste+PRP compared to all other
experimental groups at 20 days. Collagen ADM scaffold +PRP was found to modulate the
expression of Lef-1 and K17 in the hair follicle growth cycle, thereby increasing the hair follicle
and hair density. The SCCO2-derived collagen ADM increased hair follicle and hair density and

might be a serendipitous therapy for alopecia, without any adverse effects.
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Xenotransplantation of Supercritical Carbon Dioxide Decellularized Artery
Directly In Vivo Recellularized and Portrayed Physiologic-Like Artery

Shih-Ying Sung', Periasamy Srinivasan?, Dar-Jen Hsieh>"

! Graduate Institute of Medical Sciences, National Defense Medical Center, Taipei, Taiwan

2 R&D Center, ACRO Biomedical Co. Ltd, Kaoshiung, Taiwan

Synthetic vascular grafts used in humans are linked to a decreased percentage of patency and
an increased level of infection of arteriovenous fistulas. The use of common synthetic vascular
grafts leads to elevated rates of thrombosis and subsequent rejections. Recently, supercritical carbon
dioxide (SCCO») extraction technology has been employed in the development of biomedical
materials that can be directly implanted. In the present study, we developed a decellularized rabbit
artery using SCCO; and directly xenotransplanted (XTP) in the ACI/NKyo rat. The artery was
completely recellularized as a blood vessel by direct in vivo implantation. The SCCO»
decellularized artery portrayed good biocompatibility, enhanced chemotactic migration of
endothelial progenitor cells, reduced risk of vasculopathy, reduced inflammatory and splenic
immune responses, and good physiological-like tension responses after xenotransplantation in
ACI/NKyo rats relative to the SDS decellularized artery. The SCCO; decellularized artery showed
contractions and dilations similar to the native artery physiological conditions that articulated to
artery regeneration. However, the SDS decellularized artery was not equivalent to the native artery.
The aneurysmal alterations and vasculopathy in the SCCO; decellularized artery were negligible
compared to the SDS decellularized artery in XTP rats. We established that the SCCO-
decellularized artery had negligible inflammatory and immune-rejection responses, exhibited
chemotaxis of vascular progenitor cells, and proficiently formed into a functional artery in XTP

rats.

Reference
[1]S.Y. Sung, Y.W. Lin, C.C. Wu, C.Y. Lin, P.S. Hsu, S. Periasamy, B. Nagarajan, D.J. Hsieh, Y.T.
Tsai, C.S. Tsai, F.Y. Lin. Biomater Sci.11(7) (2023) 2566-2580
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WAREH - F CRY LBERE MR EIER

Salal Hasan Khudaida' ~ § 4% '~ s8.4c 2~ g3 £ 7
B WAL SR R SUE R LE o

2ARFPREAFBRNF LD
#&
A2t B g - 8 W 425 1 (Process intensification)$ 4+ Gt 81 ¥ Bk

FOWA RIS BRI ATRAR 0 BB WA o AARTRN A R %ﬁ‘%’i’@"’ LA 'ﬂ’&‘ﬁiw FURRE S
TRl i Y ARG 0 - MRS T GleT F NG ARRA S HEE  LRR
R ARTRR TS LA B E R AT Y TR TR TRA - § A(CO)
v 2 7% & R Bicdy B B (Correlation) ~ — 4% 1* (Generalization) 2 ¥ /@] (Prediction) 7 1 4% o & P 1% 7
A FTER> G > AT F L2 2T 8 HpRAE 7 4 $ F 48 (Anthraquinone derivatives,
AQDs)* 4zt COx ¥ 2.3 2R ficdy 5 P 1> AQDs FH¥ (T2 B 2 Al £ &7 T4
EFIERYBE A AERS S G 0 PIEY - B & 2R3 R #53% (Regular solution model)
22 Flory-Huggins equation 2§ %-#c;% /% #-5% (Solution model) » & {73 f2 & 7 5 3 5 [1] - I *
POBE SRR R RO IR IR R R Bicdp M i 2 T 3528 X (Average absolute relative deviation, AARD)
5 12.0% > &= }I% PR R F 2= f¥cd 5% ;% Mendez-Santiago and Teja equation 3+ % it 4p
% (AARD=15.7%) {5 F P15 105" S 1 42 0 - H S B03p B5% > Zig- Hp w5 -
#8522 AQDs rwum]v} s B @ B F) - FERIANCS 0 F A de AQDs FAEZ Tn & UV
TOFERIAFER TS o £ 27 8 AQDs FIMY v BAEEIERIAIR L * 5 BRRIERIZ TS
F $+ ¥+ #cF £ (Average absolute logarithmic deviations, AALD) s 0.458 » ¥ i %4 57 2. AALD
32 1 AR FRRIRPIFE ALK E % (Order)p » FE& it » B R RPN > F
&4 AQDs FRE R TRAh COr P 23 /3R 7 5 » e (T By bl i 22 e 8 ' 2 FER] o

M4EF @ P ER - DREFAF F - ARTRAE - F LR BRI

AT R MBS €2 ST 2 0 3 F Wi s NSTC 111-2628-E-027-001-MY2 £ NSTC 112-
2811-E-027-003 -

;—‘{éf&:

[1]Y. Iwai, Y. Koga, H. Maruyama, Y. Arai, Solubilities of stearic acid, stearyl alcohol, and arachidyl
alcohol in supercritical carbon dioxide at 35 °C, J. Chem. Eng. Data. 38 (1993) 506—508.
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# v i 4o BlvReg(Piperidine) ~ 1-° frRsz(1-Methylpiperidine) 2t 4-9 fhe%
vz (4-Methylpiperidine)2. = ¥ i* & -k & #~
BAERERER

# 1 L (Chie-Shaan Su)” ~ ff#s B (Yu-Hong Chen)
# [#4~(Salal Hasan Khudaida)
Rz dAPHE AT E1fedd HpH k

&
TE R MR - EFE - F PR FREL I e B A F
LR A~ M m o F K &4 (Gas hydrate)s g * 8- 2 5 B4 2k R E&EF I - A

WK NE R A d kA FBEEAEAPT T AN - BREF WA T A BH
He gL 37 E % s - F LRl H S HE o FEARcF Y > RERES ST
FHZ MR VEDFHASD D@ d iiFTT';'Ji,"’F B2 @ iR WK EF A
Sz A4 BapdE R > v IF L £ 4§ e A|(Thermodynamic hydrate promoters)i“ oA 5 e #
(Thermodynamic hydrate inhibitors) & * > 1 :Z D35 B-R EF 2 2 iE 22 P o o AFT g ¢
% E F EE #F 2 (Isochoric method) » ™ B Tk & Swt% ™ £ B 7 3 Iii”fvf»ﬁzf]‘ AT IS
rZ(Piperidine)~ 1-¥ f ricez(1-Methylpiperidine) & 4-7 fk vxez(4-Methylpiperidine) s A pF e ¥
L pl-k & b f2ap4p 8 B % 2 (Equilibrium dissociation condition) » F p%# * Clausius-Clapeyron
S AR B IAR T RR AR R e R PR A2 Z F R E P e gk g 7
Sosisi s 17 e 47 ReRe Pt S8 § AR B R R4l 0 A IORTERT - 4-
PRk eReE g s 2 frpek 5 159K g BIER T o ovhemd s 2 frqrek 5 148K @ 1-7
Ao b b B4 BB T bl A P RIT 123 Ko P prdap]ord &2 - §F ok &5 BT
S0l c B¢ 47 Aeiod § Rtk brdloek - B RIS F ORKEF A S0 ETIF WA
Ho g

MeEF P FHKEY o F MBRUKED B BIrdiH - X FEREEZ

AFTRMAFLE ST 28 F ML NSTC 111-2628-E-027 -001 -MY2 £ NSTC
112-2811-E-027-003 -

$4 2
[1] E.D. Sloan, F. Fleyfel, Hydrate dissociation enthalpy and guest size, Fluid Phase Equilib. 76
(1992) 123-140. https://doi.org/10.1016/0378-3812(92)85082-]J.
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[1] T. Shinozaki, M. Ono, K. Higashi, K. Moribe, A Novel Drug-Drug Cocrystal of Levofloxacin
and Metacetamol: Reduced Hygroscopicity and Improved Photostability of Levofloxacin
Journal of Pharmaceutical Sciences, 108 (2019) 2383-2390.
https://doi.org/10.1016/j.xphs.2019.02.014

[2] N.U. Islam, M.N. Umar, E. Khan, F.A. Al-Joufi, S.N. Abed, M. Said, H. Ullah, M. Iftikhar, M.
Zahoor, F.A. Khan, Levofloxacin Cocrystal/Salt with Phthalimide and Caffeic Acid as

Promising Solid-State Approach to Improve Antimicrobial Efficiency, Antibiotics, 11 (2022)
797.

https://doi.org/10.3390/antibiotics 11060797
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ln3gp 4 & (fine particle fraction, FPF) # % 1.7 & o

A G T B L s F > (beclomethasone dipropionate, BDP) & ¥gi% {2 ef e * & > e
¥ & BDP 2)= ¢ £4F £ & (inclusion complex) ™ % %2 fig 13 &= BDP M7 3 4 2
Fale2c% T A S 4 % BDP 43 j23 - BDP—y-CD H 4§ & Aok chil & RIFI» b ik g 1t
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By

[1] P.C.§Seville, T.P. Learoyd, H.Y. Li, I.J. Williamson, J.C. Birchall, Amino acid- modified spray-
dried powders with enhanced aerosolisation properties for pulmonary drug delivery. Powder
Technol. 178 (2007) 40-50. doi.org/10.1016/j.powtec.2007.03.046

[2] H.T. Wu, H.C. Lin, Y.J. Tu, K.H. Ng, Instant formulation of inhalable beclomethasone

dipropionate—gamma-cyclodextrin composite particles produced using supercritical assisted
atomization, Pharmaceutics, 15, 1741 (2023). doi.org/10.3390/pharmaceutics15061741
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Comparison of Supercritical Fluid and Traditional Water Dyeing of Nylon Fabrics Dyed with Three
Primary Color Commercial Reactive Dyes

EAE AN J- 5
Yu-Wen Hou*" + Shen-Kung Liao®
SR S R N R R R
Department of Fiber and Composite Materials, Feng Chia University™
*hocherry0818@gmail.com
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ABSTRACT

This study will dye nylon fabrics with commercial reactive dyes. Since supercritical carbon dioxide
fluid cannot dissolve commercial reactive dyes, this experiment will use cetyltrimethylammonium
chloride (cationic surfactant) to hydrophobically modify three commercial red, yellow, and blue
reactive dyes to make them soluble in supercritical carbon dioxide. And it is applied to supercritical
dyeing of nylon fabrics to achieve supercritical carbon dioxide dyeing of nylon fabrics.

The modified reactive dye is then tested with an infrared spectrometer, spectrophotometer, etc. to
explore the structural changes of the reactive dye after combining with the cationic surfactant and the
color spectrum of the modified dye. The modified reactive dyes were used to carry out single-color
dyeing of nylon fabrics with supercritical carbon dioxide. The differences in various physical
properties between supercritical fluid dyeing and traditional dip dyeing were discussed based on
different dyeing parameters. The dyed nylon fabrics was subjected to dry and wet friction, color
fixation rate before and after washing, fabric dye uptake rate and tensile test.

Keywords: Supercritical carbon dioxide, Nylon fabrics, Reactive dyes
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Supercritical CO:-Assisted Metallization of UHMW-PE Fibers toward
Weavable Devices

Shohei Yoshida', Hikaru Kondo', Tomoyuki Kurioka', Tso-Fu Mark Chang'~*,

Yi-Feng Lin?, Hiromichi Kurosu®, Masato Sone'
! Institute of Innovative Research, Tokyo Institute of Technology, Yokohama, 226-8503, Japan
2 Department of Chemical Engineering and R&D Center for Membrane Technology, Chung Yuan Christian
University, 200 Chung Pei Rd., Chungli, Taoyuan, Taiwan

* Cooperative Major in Human Centered Engineering, Nara Women's University, Nara 630-8506 Japan

Weavable devices are multifunctional fabric-based devices prepared by weaving various
functional fibers into a single piece of fabric. Functional fibers possessing decent electrical
conductivity are essential for weavable devices, and this can be realized by metallization of polymer
fibers [1]. Ultra High Molecular Weight Polyethylene (UHMW-PE) fibers are known for their
excellent chemical and mechanical properties such as low density, chemical resistance, abrasion
resistance, and impact resistance, and these properties make UHMW-PE fibers promising materials
for medical and military applications. On the other hand, the high chemical resistance makes it
difficult for UHMW-PE to be metallized. Therefore, in this study, we aim to metallize UHMW-PE
fibers by a supercritical CO> (scCO»)-assisted method [2].

Source of the Pd catalyst was palladium hexafluoroacetylactonate (Pd(hfa),)for the high solubility
in scCO», and e-caprolactam was added to enhance the interaction between the Pd(hfa), and UHMW-
PE fibers. After the scCO; catalyzation step [1,2], the scCO» catalyzed UHMW-PE fibers were treated
with a commercially available Ni-P electroless plating solution in the metal deposition step.

After the metal deposition step, the Ni-P metallized UHMW-PE fibers were completed covered

with Ni-P and showed a decent electrical resistance of 48.0 Q.

Keywords: Weavable device, UHMW-PE, Supercritical CO, Catalyzation, Metallization.
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PL-1: Dr. Dar-Jen Hsieh (ACRO Biomedical Co.)
Supercritical CO,, the ultimate solution for tissue
engineering and regenerative medicine

IL-1: Prof. Shen-Kung Liao (Feng Chia University)
Industrial application of supercritical dyeing in Taiwan
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Industrial application of supercritical fluid simulated
moving bed on the separation of eicosapentaenoic
acid ethyl ester from fish oil

IL-2: Dr. Ming-Tsai Liang (JOPE Tecﬁnology Co.)
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IL-3: Prof. Ping-Shan Lai (National Chung Hsing
University)

Pharmaceutical applications of supercritical fluid

extraction with micro/nanoparticle formulations

23



IL-4: Prof. Shu-Kai Yeh (National Taiwan University
of Science and Technology)

Advances of polymer nanocellular foam
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Wehbsite : www.jope-smb.com
E-mail | jope-smbi@jope-smb.com
Tel: (07) 616-0610
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