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GRADE  Classification Description
0 Normal - SEG FAfo] HolA gk
I Doubtful - ¥ FFbo] FoR|AY =] BAE 7FsA U=
I Mild - I8 F7to] Fold 7hsAd AL, E=o] BAE
- 38 A A, Sl o] 2=, & AS) = 3 Wy 3
- 4 714 ZA(oint space narrowing)”t 50% °AolHA Z=Hosteophyte),
I Moderate ZASHKsclerosis), A<(bone end deformity)2] °|x}& AZAo| $hA| FHkE S
QFF vE AAARE-A71 JI3HE AgkE, AGEFAAEZHE Fa Al
2020-340%)
- 38 71 dA5] A, 55 = T A 249 ¢ S I WY 3
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QFF v AARAE-A71 J5HE AgkE, AFEFEAAEZHE 3a Al
2020-340%)
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Z7]&(International Cartilage Repair Society, ICRS)%= $HA| AF&-E| 17 QITHIE 1.2).
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U A2 E71M1 2} Bl A AR Al kS 2HA] 2 89 ofy 2t & A3 E 2219] JHl, 55 71A ] wt
59 Aol ol 4= 7] wizell Ayl tigt EgtdAdo] EAIE 4= o] &AL A= Al o]t Aol
= ofof JILHAAIRE 5, 2023). AR A2 A8 EAp7E vl a] 7hdstal, o] FejollA T4 7hsst

AE A ¢ otes FHoz Q) AR 7|AEHEZ(Adipose-derived stromal vascular
fraction, SVF) 59 A2 Zo)A {Ait AEE 75 SWEH A=) 283 2750] H1E1 QItHKim et
al., 2023). & Ao T F2Rgo] et Frolut, EEA Azt FEFel T 7sAdol
Z27) Ade A= 35 545 dt 2 = o H=E A& Al 3
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AYZ2AL 98] FolA 7 B T2 AAISHL 9lom, AEA 9] 33 ~ 66% e A dS Tk AR
Azet AAPAE, AfotA 2, ¥ oA 3l tofst AN ZE Iboh= A7 dEE(SVH &2 4= o]
ATHEIEY, 2012). ¥ A FAQ 7A@ RS 9 wiFe E7]A%(culture expanded stem cells)1 A|w¢
2 €714 E(Adipose-derived stem cells, ASCs)2Q] F&st E4 W 7|20 tfjsf] A|&FH 02 =T}o] Q1o
™, International Federation for Adipose Therapeutics and Science (IFATS)2} International Society
for Cellular Therapy (ISCT)2] & 7|3&ollA+= 201390 3502 AH-Rdf 7|dEHEE E AF=E7|A =
9] 7% AT AYE7IHZ(ASCs)= AZRA] Fd 714 HEY F (1) EE Ui 204 R34
(plastic-adherent)= Xo]il, (2) CD105, CD73, CD909] cell surface markers 7FA| 3L 3L, (3) AZAE,
ZEAE 9 RPN EZ BS7} 7Hs3Hmulti-lineage differentiation) MZES O 2 HHEE Ao wieF
(culture) IHE E3f wrEol At Aolskal YTty F Q)9sls], 2020; Bourin et al., 2013).

A AZ71ERE(SVEE AR AS a4 o Jofiet & eilie]ste] &3t AA|2E AlAT AL
Z, HEekss 7K $9E7IMZE(mesenchymal  stemcell), @IS 71 SHUEALAZ
(endothelial progenitor cell), AYXE7]50] Y= XFAEZ(hematopoietic cell) Z AR|EFIR]
(cytokine) 5= ol Qo T4 G 579 71412 (mesenchymal stem cells, MSCs)E thAl & 4=
U= tHsd(pluripotent) E71M1E] F7e FHHOE LA F(Zuk et al., 2001), A AAH = o8 &
ofofA] 4t H-8o] 7H43k=|a Itk(Yokata et al.,, 2017). EHEA A =2E AT AE A=2(GFE E7141=Z,
71AETHEE(SVE) B)= 4 o4 Be TEAU FAR 2T 4 1o, TEY FAR AR wEAU
FAFh= BRI o R SERt uhE7F B e okR] ¢hal, AL AAIZE 8 E AdEiEtd dRE o2 ool 287155t
o}, Q3 &4 A 5= B 290 AR A (scaffold)Ht E2A|(adjuvant) 2}t A HH 2o 2|8¥o=2 7

AN B2 wEA AR AE3he AS 2Audti(o et al., 2017; ARt 5, 2023).
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Intra-articular Injection of Autologous Adipose-Derived Stem Cells or Stromal
Vascular Fractions: Are They Effective for Patients With Knee Osteoarthritis? A
Systematic Review With Meta-analysis of Randomized Controlled Trials(Kim et al,
2023)

e

= A7tk gt

= ATEZ: Al B2 THAEYA X7 A AR5 71 A8 3E S (adipose-derived stromal
vascular fractions, AD-SVF) &-&1} 7R3 A Z(adipose-derived mesenchymal
stem cells, ASCs)o] QFAs}T 88| B7l517] Ygt

= AAY ER1E 9 e
= 2% AA dlojgH|o] A
- MEDLINE, Embase, Web of Science, and Cochrane Library databases
= HAof
- “knee joint”, “osteoarthritis”, “adipose derived mesenchymal stem cell”, “adipose
derived culture expanded mesenchymal stem cell”, “adipose derived stem cell”,
“stromal vascular fraction”, “adipose tissue stromal vascular fraction”

= Rk B E3Ed Rt

= SAA G A 71 EHES(SVE) Ex= vl A7 A Z(ASC) AR F¢

= H|WAlE YoF E= controld-

= Olgd3t 7e A E B, MRI 23, 828 4 S
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= B3(VAS)

A Treatment Control Std. Mean Difference Std. Mean Difference
3.1.1 VAS_OM_ASC
Froitag et al (2019) W 187 20 6101 10 235% 142{057.227) -
Las ot al. (2019) Moe 2 3107 12 28 268[1.53.384] —
Lu et al. (2018) 246 104 28 6 198 % 515% 0.83 [0.35, 1.51] -
Subtotal (95% CI) 58 48 aTa% 1.32 (0.88, 1.76] *

Holarogenaily: Chi" = 7.14, df =2 (P = 0.03); I = 72%
Tas! for overal effact: Z = & 87 (P < 0,00001)

312 VAS_6M_ADSVF
Hong etal (2018) %9 100 16 06 83 16 122% 364247, 482] ——
Subtotal (95% CI) 6 16 122% 364 (247, 4.82] -
Hatorogenaity, Not applicable

Tast for ovarall effoct: Z = 6.06 {P < 0.00001)

Total (95% CI) 74 o4 1000% 1,60 [1.18, 2.02) *
Hetorogenaity; Ch = 2028, ¢f = 3 (P = D.0001). I = B5% o & & &
Ykt ki el arTick: £ = 7,08 4 % 0.00001) Faivours [Contol] Favours [Troat

Test for subaroun diflerences: Chi* = 13.12. df = 1 (P = 0.,0003). ¥ = 92.4%

B
Troatment Control $td. Maan Difference Std. Mean Difference
3.2.1 VAS_12M_ASC
Fretagetal (2019) 415 136 20 4 19 10 205% 235(1.36.3.34) =
Ly otal. (2019) 258 194 26 59 186 26 59T% 103045, 1.61] -
‘Subtotal (95% C1) 46 % 802% 1.37 (087, 1.87] >

Hetologenalty: Che* = 5,04, 81 = 1 (P = 0.02) 1" = 80%
Test fos overall efoct Z = 6.35 (R < 0.00001)

2.2 VAS_12M_ADSVF
Hong et al. (2019) 319 98 16 08 18 18 198% 2.81(1.80,3.82) ==
‘Subtatal (95% CI) 1% 16 19.8% 281 [1.80, 3.82] -
Hatorogenalty: Not appiicable

Test for ovoral affect Z = 5.48 (P = 0.00001)

Total (95% C1) @ 52 100.0% 1.6511.20, 2.10) >

Helorogeneity: ChF = 11,34, df = 2 (P = 0.003) "= 82% - 5 * %

Tos for overall effect Z = 7.21 (P < 0.00001) Fatvours [control] - Fervours [Treatment]

Test for subsroua difforences: Ch = 6,30, df = 1 (P = 0,011, 7= 84.1%

LI
= 7]%5 7HA(WOMAC score)
A Trastment Control Std. Mean Differonce Std. Mean Difforance
L
241 Total WOMAC_BM_ASC
o;] A Froitag et al. (2019) 206 178 20 S6 97 10 19.8% 083 (0.3, 1.73) —
1l = Lee ot al. (2019) 333 122 12 108 148 12 143% 181 [0.67, 2585) e E—

Luatal, (2019) G4 143 28 66 11 26 426% 0,191-0.35,0.74) T
Subotal (95% Cij 58 48 76T% 0.65 [0.24, 1.05) -
Hetorogonaity: Che' = 7.16, d = 2 (P = 0.03). ¥ = 72%
Teat for overall affect: 2= 312 (P = 0,002)
2.1.2 Total WOMAC_6M_ADSVF
Gorzaetsl (2020) 299 149 25 121 181 12 233% 1,09 (0.35. 1.63] ——
Subtotal (35% CI) 25 12 233% 1.00 [0.35.1.83] -
Huotorogonaity. Not applicable
Tast for overail affect: 2= 2 90 (P = 0,004)
Total (95% CI) 8 80 100.0% 0.7510.39, 1.11] -

Heterogonaity, Cn? » 823, af = 3 (P = 0.04), F = 64%
Test for pverall affect: Z = 4,13 (P < 0.0001)

LTI I
Favours (Contro Favours [Traatment]
Test for subaroun differences: Ch* = 1.07. di= 1 (P = 0.301 " = 6.2% ackicoy TEaom TRty

Troatment Cantrol S1d. Mean Difference ‘Std. Mean Differonce

2.2.1 Total WOMAC_12M_ASC

Freitag et al. (2019) 287 139 20 03 99 10 20.4% 217(1.21,3.143] -
Lu et al. {2019) 85 WS 2% 69 13 26 624% 0.18 [-0.36, 0.73]
Subtotal (85% CIj 48 36 B2S%  0.67(0.19,1.14]

Helerogensy. Chi* = 12.36, f = 1 (P = 0.0004); = 92%
Test for overall affect: Z = 2.76 (P = 0.006)

2:2.2 Total WOMAC_12M_ADSVF
Gozaetal (2020) 342 153 20 74 183 & 175% 1.60 {057, 263| —w—
Subtotal (95% C1) 20 6 1T.5% 1.60{0.57, 2.63] i
Hoteroganeity, Not applicable

Test for overall affect: Z = 3.08 (P = 0.002)

Total (95% Ci) [ 42 100.0% 0.83 [0.40, 1.26)
Holoroganaity: Chi* = 14.97, of = 2 (P = 0.0006); F = 67%

Test for overall effoct: Z = 3.78 (P = 0.0002)

Test for subaroun diflerences: Chi* = 261. df = 11P = 0.11). F=61.7%

- a
Favours fcontrol] Favours [Treatment)

= MIR ¥7}
- 3O AT FAL T ABYH/L G5 AT Ao g

- B U P
- FAAE BUE A2 221G 2 PEFL HuER O
52 Z9E9 3 g g B3 A& glo] ASC & AD-SVFE A W FARE 49
. 7] FARE Aol A A mat % o) Aake Halsh A ] disto] oAk A
== THsome degree of efficacy)E Histgoy ZAE oJA3| AGtAY. 71802 ASCe
SVEZ &4 Blwat 371 TA9Y JPA AT BRF
ADSCs, adipose—derived stem cells; KOOS, knee injury and osteoarthritis outcome score; MOCART, magnetic resonance
observation of cartilage repair tissue; MRI, magnetic resonance imaging; PRP, platelet rich plasma; RCT, randomized

controlled trials; SVF, stromal vascular fraction, VAS, visual analogue scale; WOMAC, western ontario and mcmaster
universities osteoarthritis index; WORMS, whole—organ magnetic resonance imaging score

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
20 (Intraarticular Infection, Surgical Implantation,
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A7+EE = Y IHEYAT): S=HEAYZATH(2015)
= A= el
= AFEZ: TZAA ARoA 9] At AW E7|HE X =m&o] Qbdsta RaTHA| Hr1eh
A+ = A B
= A glolgHo]A
- ZY: KoreaMedE 23S 8719 dlo[gHo]A
- =9]: Ovid-MEDLINE, Ovid-EMBASE, Cochrane Library 2] 387} go]gj&]o]A
AAE = jAJSERKPatients)
- THEA FHED
- AF 2L 3K
- e &4 Skap
- AT TIZ HE &R
- HEEF —E_u'—_a“é"éiq/\]‘% =}
- L EES R
- FAE 2 31
= ZAA&(Intervention)
- A7 A ST E A 52E + A7 AT FE @ A E&(PRP)
- A7 A E7NE A =2E
= H|WA|&(Comparator)
- A Bf EX RS, AREAZ oldle, WEAAEE, A A SR R AEE, A&
X8 (total knee replacement)
- OF AL BA g, AHEAE oAE, EAAEE, AV ES V) AE A g, A EAH
SH g A=ws
= 912 ZA3KHOutcomes)
- QA Al B S B H2RE 7]E S
- T84 A WA (G Ui A, TEA oF HAD, 85 2 75 WP E(VAS,
Tegner activity scale 5 715387 =), 49 & 9 X} 7=
AR F10¥ 5 ZHEE 79, 9Z(AD) &4 29, 5 A S, 29} R EED) 1H
A4-Adx = QrAA AT

- ITAEY A F SHESE AF 13, AR AT 4W)0)|A HAEQoH, o] F 4HE 27} A
" £7] M9} PRPE 8510 USRI YA 18 A7} A7) £7] A2 =0 =2 3903
Ale T S 9 228 o= IS E AT 1HERP A €7] A|E + PRP vs PRP, 509
ZollAs AR 519, ol 1A AAISHA] kg0l B =9 ot AHd Xfd. A
Ao A= FAREY BES BHISE 55 5.6% (1/189, 19), Fu|st 5 55 10% (3/307%,
1H)o] B = ou 3] =AY FAS FEXRR A= YA 2o E A]
& T 5ol WAk k2 Aog By

- O &4 T F 1HGESE AT 18)0A A A 7] A 9E T4, Ale T T
< 9 F2-go] WA¥olA] k2 Ao HE

- A|EEFE ARA] G2 A7 AR ARESRAL 9o, ERlofA Bl A& WA SOl
{715 SE 02 bdsirhal gt

= GaA4 Ay

- THAEY ExF F 7HERY] QAAEAF 18, FSE AF 19, A5 AF 5H)o g Frjh

A& 2 6HoA a7 & ol FAH4H), o]A(1H) € =21 H)stR o, Yx] 13
S I & glo] FASE FRAAAGAII AT 1HEAF A5 £7] Al + PRP vs PRP)OIA]
Zsta] A e upA|u; 222 A] PRP £ FYolA f-osH /A" AZAEHE B
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A A}, A Fs A AT A5 HE

574 BDolA PRP £ F=9dto] PRP &= Ul Hlsl| 723t 7S H . ou KOOS @
59 x| BE(Y/8E 58, 2x= F A olA, 49 H)2 folgt AjolE HolA] AokE.
FTE AF 1HEZF AW £7] A + PRP vs PRP)OIAE B3 E 7157044 0] disiAqt
11519 9™ Lysholm, Tegner, VAS 25 w7t 2]t 2}o] 7} Q1%

- AZ &4 A0 a4 AT £ 2H(FIE AT 2H)oA BuEon nE HEA S
T 7 A E7) RS FARE 228 AR E(1H)= vhA e ST -| A Z7F A
W E7] AE FYo] FARELo) vle fo3 A AHE BoH(p = .037), 55 2 75
M=) A7E A E7] AL FAES VAS, Ankle-Hindfoot, Tegner /3] T3,
FA 572 VAS, Ankle-Hindfoot A3l tisiAqt Al& & §-ofgt 7hdS B gt

4
It

29919
oz

- ETEE S Y

1) TUER SRS ez 3 vl A 282 7 7 H ] /b= o] = dne) vlEH o]
E2Z0R BE, AF AT 4H2 F Ale A et w7 Alge] AlfE & Alerte] wakde
TSt Al U A A6 S 2) 5 Ale] FAFHO Hish © 22h8 A = 7249 A
AR I 1o Al A & 777 et 2 9 I Aol S ERIT = fl9ke @ 5 A e
AW AT AT 18N = 2 B ez ot o302 B 8y < 3B Ael7H4.9
(1004 )z EAH oz oul= glov P o= oulr} Qlrpal HY] of il IS E A 11
oA 7 ZZE Rt Apo|7t Qle B ' F A& Fads WHshIo 27 RStk wdet 3) 1
QJof] & Al&2] o] 4] 9 3 ¥ s = Fa/dS B7Fd £3 0] 55t 90l E. wEkA
=AY 3ol & 7€ FEAS dFIIole oFdl2 A7 RE @AY leolEkaL Bkt
= AT & A O

O 22 A= ZOE A7 1HAM Ale § 23] AAE AL, U z] 1Ho A= A oV
& GEET HAE 5] B Aled] afE EIE + /l3lE. @ 55 M e Z9E - 21
BT 2ol A E o folRt 241 Bl TEu 2Rt Bat Al 7H0. 73 (104 )22 SA1A
o= o= v oz oful7E Qital B o2 9] A& &4l ol & 71e] Falde B7Ist
710llE ob32 A7F FERt @A 9 Z]goletal Brtet

248

TEAA A|M Y A AR 7] Al E A med P H RS BrF ol oFdl At
o "t g9 7]gol=tal WRHHEALSHE D, 7Iedw 1I-a)

KOQS, knee injury and osteoarthritis outcome score; PRP, platelet rich plasma; VAS, visual analogue scale

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
(Intraarticular Injection, Surgical Implantation,
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- AT g ZUAY WA A B4 FU 55EY) g0l HHStY fATA B
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o

A = AAY 2
= A Holgyo] A
- =Y: KoreaMed& Z&3t 5719] tjo]EfHo]A
- =9]: Ovid-MEDLINE, Ovid-EMBASE, Cochrane Library

AAMZAE = tjAtEE K Patients) : ICRS3 ~ 4 F=KL 1 ~ 4 539 72 2249 3#
= ZAA&(Intervention)
- A EF S EEE NS
- HAIEEE A o]4]
e
= H]WA]&(Comparator)
- UAEEE A o4 TAEEE BFE T2 HAEEE + T4 A R(FEAR Y vekEA]R)
-G Ak AA AR AR HIokE A=)
= 97 A3 Outcomes)
- QA Al T IS B HEE
- 984
- GAEAY 7R, B (), KOSS, Knee and Osteoarthritis Outcome Score; IKDC,
International Knee Documentation Committee Score %)
<49l A
- 229 A5 AR A QA 694, 2ASPH 0 2 S35 22 9] 7]t A
AHEA  F 1280AIEEE A] o]4] 33, JHEHFY FAF9H)
A4-Adx = QrAA A

- HAIEEE Al 0|4 IS E A 1HA Al Ee T 7|17 B9t A3 Ale & S
oJuf FAE-2 UEhA] ghgkom, A7t 4= FRl 55N o]A] FoA 199 St Ale = F
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- A7 AR TR B0 QAT 3HOIA AR S W BN Al YT B
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(Cartistemn) ©]4]7} B3t 23 28, vNEdE O £33 W A0S AAS 3 15
- 8503 55 AR Y V1A o AlF v wEk B 2HoA S vl it B
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% <, short-form 36 (SF-36) questionnaire A4 55 4, knee society score (KSS)
5 A9 /MAES Husielov, BAA 5o4d2 Bk otk HAE s T Al H]
WEH 1HA = ST Hl I B KSS B3 47t Ale ol f2l5H| 714(p < 0.001) &
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tation committee (IKDC), Western Ontario and Mcmaster Universities Arthritis
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= == Q

- 409 A JRAH): S Bl 419 A H4(KOOS 4+9] 4, SF-36 A4l #4984 8
P A& Aol v A& Fof FEeH, BAA FodS BaloHA] ok, ST H]
o] 4] A H4 vlwA], F7F -5k Aloj= QlS

- ZZA9] 24 9 YA H=(3H): ICRS gradeE R 115t 3HO] E3loAE= A& T plate AA
Aol A BE7 AALE Algste] SATT B|w79] ICRS TBAE Sl 22 HAH,E 1
w3 55 ANERH S99 E7IME o]AFke] vl AFE BAgt £ F 1HA v
L FAFRG o5HA MAE AZAEES B OoH(p = 0.040), T2 1HME W= diEE
4 Y& AZ 5 ZFo)A vlago] SATED 53 A Y-S Btk BasKp =
0.001). TAEEE 95 Alete] vl ATt 1HAAE SAES] Ht ICRS A7} ¥l
H|g] foletA A=t BIsHHoH(p = 0.035), Ale A% 5AH AFS B1sHA] ¢
Qe AAE TEAZ AEHE Bt 230 EdoAE= AT v 279] Koshino staging
system H|WA], 77+ 323t X0l ¢lokS

af€s] = okdAd
o - BRloA] B o A HE Al 2t EAIA AJols B £ SRIEA] dgtou SAjAlE
oA Ayt Als B F2RE 9l opdRES2] A EC] B wwtol B3 &dsiA 4] el et 9
S % 7Aool HarE] loron, HilH o] duk3-0] -9 7|10 AlE(MAlEde e WEU
FADOIA HAs= Hro] Fret 208 F 71&9] S $-87Fs stk A0l
= 974
D oAIEEE Al o]4]: A7 &S FR] FEE 2 v EE Al oA S5 & Tl TiAdel 4
50| Yl AR Hol At AF ARl tigt AnHE FRIsH o= RASHAQI LAV B,
A2 7F S2A] ot @A AlolA &5 7€ e Bdd et 234 2V RESHE
SJAoI=
2) WEZ AL = t] FARREA v A A RS A= S Higt 712 FARE(E YT
S4B HIIL A B &9 3 T 75 Al ARt o] Bt e Ao HuEglous
71&71ed fra/del 551t A-tolE Fadol Ale Vez Ao - At AL At 5 Ve
o] 37t esiAl= ghout dAle] ZAEoIA T Vel raAdE AT = ke ool
H, 29199 E & 71e9] ARSIl tish thet 22 oA A AR AR AV
FAHKL 1 ~ 4 58) T KL4 o2& A77t 286 5 7|e2 55 ¥t 4 ¥ 7|5 Mt
715171 oL, KL 1 552 45 9A AAHS S o] Qisle Brol B2 Al A= Ve
O] B4 9l &89 7S st B Ve AET A e52 < E SHEYICRS 3~ 4 B
KL 2 ~ 3 5H2= ARtshe Zo] Basite oJAold+

28 22 Z2EAICRS 3 ~ 4 EE=KL 2 ~ 3 59) A= tiito g
i) UAEEE Al 7S B9 5EES oXFo 2N &30l 55 st E )5 7o Qlof QB
8 7Fs3t oY, a4 Ts ol BelA 27T &S] ozl 9t o W skt
9] 71&0|H(ZAL £ C, 71&EF [I-a),
i) €87} Yol A7 2= 811 5552 FARIe 24 &3 0] B35 st Hl 7|5 7iAlo] Qlo] QbdstaL
R 71&(TZAY 5 BE AoF

KOQS, knee injury and osteoarthritis outcome score; PRP, platelet rich plasma; VAS, visual analogue scale

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
(Intraarticular Injection, Surgical Implantation,
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trial; SVF, Stromal Vascular Fraction
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5 71ed] g Aiks SHETAY ABAFEAT 68, BIFAS] AAE A 19, FRE AT 199 &
HollA HuEglon, A 5 A5 Hhn W FAYFY T oS 3l S o® FEste] gelst
Ak F8 PYSZ 4HollA It Huston, 11 9 43 2

Mo
b
_°|l‘.
N
g
o,
2
53]
W
S

A T o ke 9 TS AlEls 6He EAGFRY YHAIFAT 5H, TSE A 1H)o)A] Hils
¥om, 1 F 4ol TASHA] ottt B st a, 18 (Mautuer, 2023)°14%E SATEo] BFEMY 561
(38.6%), BF 18H(12.4%), A& 5 55 4978(33.8%), HIATR BMAC FYolA Z4= Aol w2 epahAd
17%9(12.2%), 8% 48(2.9%), A& 5 5% 419(29.5%)22 Rttt E o2 18(Kim, 2020)°14+=
A9 Z TR0l W5k A3t 38 ERlE Ao F71 A2] glo] A= AT Halstgir.

HEY A T A2 s SHER] QA AT 68, HIFEAY] QA AT 1
E AT 19) 5 4904 SsHA] thy Bustgon, o2 4HolA Ea% BER] 47 B2 g

S| Al Harsigot, Auld Pmol At 37k 4| glol B shasigirtn Bt

[y Y e)
o AAR AFHAEN) Al&Td olAkg 2 S AL ()
" (9w), - ZA2Hn) T8
T APRd - HlERn) Al HlAE
FR89% e
BMAC: 1795(12.2%)
HEA ™ 0,
E]‘—]— J- 56 0(3864) _/_\_EﬂiolE 0“5(0%)
AH 4 BMAC: 4%8(2.9%)
s 18%8(12.4%)
ne aady ¥4 2H|Zo|=: 0H(0%)
— A& = : ™ 0,
Mautner 3xH475) ]EE—Z:G‘ 49(33.8%) EMAC 14:1 og9.5/§)
1 (2023) = KL2~4 [ON®) ——Eﬂiol—— 1 0(0.64))
RCT - FA2(119) A - 0 BMAC: 2778(25.2%)
- BMAC(118) =4 =0 25%8(22.9%) AH|Z0|E: 289(25.9%)
BMAC: 139(12.1%)
=0] 3}d AZA] ™ 0
;E:] = 0™ 60(554) _/_\_EﬂEO]E 8%(74%)
= BMAC: 19%(17.8%)
IA B ™ 0,
g 22Ee
X A9 F B ey -
Ren (68/12site)
2 g 49, AT, A4, B
e A Eg e gele Ad 5 s oy NR
- ottt © uhg EL SHEZ Q1S
o= 23l S HAoA BS, &
Tantuway 1169 7], 9&d 50| Yeit= o
3 (2023) Y /23ljoint)  AHAH A R gloy ¥R -
RCT = KL1~3 Hh JEA AR = @77 W
- FA115) o] A
- IRE116) ) o) wE Yacy Yiacy

Autologous Adjpose Tissue-Derived Stromal Vascular
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g AR TN A& olilg 9l % A2 ()
N @D, -0 8 e N
C A78d - a) S HlAE
sm= 2HE7], 24 Ee 95 W
FAWES o2 o nag ue
AP = NR -
- A2 2 g AL 9]
EUT 24
o2 Iy - 6 ~ 7TARE O]—?‘ %]‘ET‘ iy
Shevela 5} ;(? (25 FSeE 7 3%
4 (2022) = KL2~4 -3 F 4 ~5AREF37.2 ~
nRCT - FA&16) = A 20 7 37.6%9] w|E: 27% (SVF & A9 tiFE S} FA
-HAFYA0  TTTEER oplalelo] 9o iy w0)  R9 Bugh o
(A NSAID o] E= A=
glol 312 9
- 339 ¥ B4 87 4
2 A PA AL
™, Fefulet Ato] §l=
ng 2UAY
2120 A3 B e -
Zhang S KL2~3
5 Q022) - 24360
RCT CLEL)
SHAZA0) T ge ge
(33] %))
= =0Ed s
ZhangY  @aj(o5)  AEAH w ge -
6 (2022) = KL2~3
RCT - 38w A3 # ge ge
- HA F91(48)
FaIIS e NR
AR NR -
ng ZHEY - CTCAE 154 748 3%
A+ (39%) By
Garza = o
7 0020) KL2~3 - 18 SAL 1780IA F
- B0 = Dz sjolE: SVE
5 A} =0] x Eq =3 =
RCT B Efvhdiﬁ?%?) FAT A sample culture A3, 7+ NR
- I9RA(13) A w =
- 6 ~ 1270 AlHof #2148
AR QhdThal Bargh
Ty LR Y5 gjﬂl Tjet s} we
Kim (2020) 3z} (60) N Al -
3 moEew . gpog VOIIER BHGA: A gl
k) - = M=E . .
FED EEO o g - BT RE 2 3 gl RE R 1
T TEYT AR glo] w4 714 glo] 54

BMAC, bone marrow aspire concentrate; CTCAE, common terminology criteria for adverse events; HA, hyaluronic acid; KL,
Kellgren-Lawrence ; NR, not reported; NSAID, nonsteroidal anti-inflammatory drug; (n)RCT, (non) randomized controlled trial;
SVF, stromal vascular fraction
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3.2.2 88X ZAn}

o
>

% 71€9 a4 Aiks 8HEFERY] GAE AT 63, HIFAY] AGAIE A 13, ISE A+ 1H)9 &
oA Barstlom, 715 A 2 5 43 A om, o] wEE 9 419] A T4,
ZA /AR oz FESt] Eolsttt. 75 i 9 55 &8l I X #E= VAS, IKDC, Lysholm score,
KOOS, WOMACE &Rlst3loH, sig A|#2] 7|& X H*

)
i
ok
rO
ﬂOL
3R

H 3.4 S&/EMd &8 XE

55/ N0 B9
VAS - <45 10 cm A19] Ao ]E tq-ﬂ} bl % (O cm)9 %—5 %’18 3’—]—23 {%(10 cm)Y

T i OO0 1o oy
KDC - 28 &40 Agh 24, 715, 95 0] A4 O3S Wrlehe A4
- 37 YR F 187H«1 %‘%i T/d= o] U OU% Z+7y 53 Likert scales& 35t
- RASE 0-10090% 10088 QAEE SR Aot 91 F4to] S A
Lysholm score - 219] 71553} @5] 3t A elE S5t 2
KOOS - 571 B9 42709 AR FE(EF, 7IEHES EASY, g, Axx 1 A
S04l 7|55, 58 vl ae] 4 Qoo TR0 w 74
-de= 44 0 ~ 100X4_E 1ﬁ7}ﬂfﬁ, AAAAZ 0 ~ 100HAER (0%
extreme knee problems; 1004: no knee problems)
WOMAC - 98 2749 $4S tpgo 989 19 3pgolt X2 W32 B7sks 1A
- 3o RG] HE B2, BAgAAT, ek shed] glolAl oleg)es 7
A=Y 22} Likert % '%]EHE ES 48k Y VAS 9 numerical rating scaleZ 100
mm ¥+ 11 box horizontal scaleZ B7}g+
- F2l =g 22 A AHA 7)5o0| okslE AL oju]dt
IKDC, International knee documentation committee; KOOS knee injury and osteoarthritis outcome score; VAS, visual
analogue scale; Womac, Western Ontario and McMaster Universities Osteoarthritis Index

BEAkO] HA7HA] 9] é?ﬁ o /ﬂlﬂu]ag 7]§o}1— == 2

3.2.2.1. 7Is(E4) 74M

715(EX) WAL 6H2o] EJ(RCT 4H, nRCT 1H, ISE A 1H)oA KOOS score, Womac score,
IKDC score, Lysholm score® Rl 0 3|AZ24 A7 AL vl 48, YJeF R (saline Y,
FA7) H]1 2Ho[ At

ol
1
i
;
2

AW FAkF v I B3 4H[RCT 28, nRCT 18, 32 FTE AT 13)0fA], KOSS(1H)
symptom, YIFL, &5 AFE AT v Al SALL FYIoHA A=Y, vlwtS Fogt 2ol 7}
Pom, F7F vl Al A3 12709 Aol symptom = 13t x}om d9ou YAeE o=
= SATNA FootA A" A Bastgirt. WOMAC H4Q¥)= A3 vl Al 184 SR
Tt Aol AAEE 2iE HAlstl, vt AlE - F47t 125HA S71eke] 3tsh= 2
S Bystgon, b2 1H A= SATA 3671E A7 R-elobAl HAstd ot 6070E 43 A]
A7 oAl 371k 235 Bsklal, BlastE a7t 371eke 235 EaskltHp = NS). 27 #jo]

Mo m 22 rir

%

L RE 2R3 AJFoA FA2o] 80514 AAE 2aE Busklth. ROM(1H)S A% vl A, SA4+
oAl FofolAl EobHom, HlaHe Holx 1 e HABHAL(EEE Aol HAIsHA| ¢f%), IKDC(14),
Lysholm H<(18)E S vl 2% oI5t MAlsle 238 Bustgy, 343 671E AE71A

3t Fefet A7t figler, FA W 127H% Aol SAEIA fFolsHAl 7iAdd 23E EASHATHE p

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
(Intraarticular Injection, Surgical Implantation,
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= 0.014, 0.020).
loFi 2 (saline 9, no t
FolsHA 7R =3
(1#)= Aol

3, 2ol

reatment)d} ¥ gk

H| W HLET %

dose: p=0.006; low dose: p = 0.009).

EHQH)A KOOS F4(18)=
A7 FolsHA =3TH3671E A1E p = 0.003). WOMAC
A& A 49.8(high dose), 51.6(low dose)dollA A 1270 3.6(high dose),
12.5(low dose)d, H]nwto] 49.8%0A 41.0802 HI5Y T,

SATI} Bl B

2~
;EI]T

SARZNA FeIsHAl A= Atk high

H 35 71s(E4) MM
o A1AA AN =2 23t
g @m -3 AR “] ° FAAE H| WA P
Y 9393 - H|@Hn) =% p (A =33 p(FZ) (FD
H| WA & S|YS2A BA Y FA}
A&A 46 (43 ~61) - 55 (46 ~ 64) - NS
7 63 (52~ 70) NS 79 (61 ~ 86) NS NS
KOOS MY 64(61~82) <0.01 71(61~75 NS NS
Symptons
6k 75060~82) <0.01 68(44~79) NS NS
1272 79(54~82) <0.01 57(46~57) NS NS
ne Aed 65 (50 ~ 73) - 49 (41 ~ 53) - <0.05
Shevela  =¥EY  goog MM 71(61~8) NS 72(56~75 <001 NS
1o OO paly 38 7806~8) <005 5144~60 NS <005
nRCT 5 WY gel 79(69~91) < 0.01 56(53~65 NS <0.05
- ¥lE210) 1209 75(75~82) <005 50(44~50 NS <0.05
A& A 30(18 ~ 45) - 20 (10 ~ 25) - NS
koos Mg 38(25~48 NS 35(20~65 NS NS
Sport  37HE 453B0~50) <0.05 31(20~400 NS NS
rexeaion  gel 5030 ~60) < 0.05 30(10~50) NS NS
2718 65(30~70) <0.01 25(15~35) NS <0.05
KL 2 grade
A& A 2.83+0.75 - NR - NR
- 171 \V/ < 0.001 A NS NR
OAC 3o v <0.001 A <00l NR
stiffness
6714 \V/ < 0.001 A <0.01 NR
ne 127019 0.93 £ 0.94 < 0.001 A <0.01 NR
Zhangy =989 A 2466 £ 3.12 - NR - NR
32} (95) 1714 \V4 < 0.001 v NS NR
2 (2022
= KL2~3 Womac o
RCT - 3Y \V/ < 0.001 A NS NR
- 24247) function .
- H]T48) (k= \V4 < 0.001 JAN <0.01 NR
12709 10.14 +£2.24 < 0.001 A <0.001 NR
Al A 12372 +344 - 125.59 + 5.83 - NR
171e A <0.001 12524+415 <0.01 NR
ROM 35p99 A < 0.001 v NS NR
671 A < 0.001 \V/ NS NR
P2 DI AIXRY 7| NSBR S X 2(BHUY FAL 225 0[AX|R)



NEC/\ / 25 zzua wixmsa 7|

UHBRE MDY TN, 225 OMIKIR)

o AARE AFHHN) =2 23
To@e -EAEe Am ot e wade o,
v AEey - HEHn) - 3% p R S3%¢ p(EF) (&2
12709 137.82 £3.44 < 0.001 v NS  NR
KL 3 grade
A& A NR - NR - NR
174€ v < 0.001 N <0001 NR
Womac 3 pen v <0.001 A <0001 NR
stiffness
i) v < 0.001 N <0001 NR
12719 v < 0.001 N <0001 NR
Ale A NR - NR - NR
174 v < 0.001 v NS  NR
Womac 37399 v < 0.001 A NS AR
function oyo) v <0.001 A <001 NR
12719 v < 0.001 A <0001 NR
Ale A 11421 +597 - 114.75 £ 5.54 - NR
171 A <0.001 12046+490 <0001 NR
ROM 3714 A < 0.001 v NS  NR
67hY A < 0.001 v NS  NR
12709 13062 £5.72 < 0.001 v NS  NR
e AEd 3B24+2193 - 284411823 - 0.229
ij}’&f% 12709 1802 +1887 <0.001 2827 +21.07 NS  0.010
, Zé%‘;%s kL2 3 VZZE?C 24749 20572013 <001 31282233 NS 0.008
RCT - (%3‘;‘]@;? score  367M¥ 23.14+21.03 <0.05 3336+2288 NS  0.012
" ey 6079 27042247 NS 3605:2252 NS 0.024
Aled 371178 - 392+ 6.3 - 0.256
#9 555+82 <005 627+80 <005 0.001
. IRPC ke 611480 <005 655+66 <005 0.025
ns score
. 2wra o8 64.6+61 <005 649+72 <005 0.893
4 I;g_gg@ 2} (60) 12714 66.0£52 <005 620+69 <005 0014
(oapa) " KL1~4 ANed 544 +63 - 55.2 5.7 - 0.640
- SAZG0) HE 686+66 <005 728+75 <005 0.024
- ¥l27(30) Lysholm o
score 37Me 727+7.1 <0.05 748+75 <005 0.260
1Y 767 +68 <005 746+57 <005 0.199
1209 77.6+63 <005 739459 <005 0.020
Bl AlE: Sk R (saline AL S)
. Aed 825+1213 - 3515+1020 - 019
%;gf;g 1789 6289+11.82 0.001 37.13+1213 <0.001 0.08
Tantuway 3k} (116 KOOS 378 6661 £990 0.001 3931+780 <0.001 0.04
1 023)  /23ljoint) o OME 7176938 0001 47.14%715 <0001 0.2
RCT = KL1~3 1271 7802 +£10.67 0.001 4931 +815 <0.001 0.03
R 2402 7909 +774 0.001 54134614 <0001 0.0015
36708 7849 +654 0.001 5919+514 <0.001 0.003
_']—I_ -
, Gam 9% WOMAC fi"kf 08 ‘08
(2020) SHEE (100 AR 5o s o) (37.4 ~ 57.0)

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
(Intraarticular Injection, Surgical Implantation,
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o AARE AFHHN) =2 23
g (@9 -FH2m  Ax g SANE HlAlE p
“ 9q3ed - Hwi(n) = =% p (AF) =7%r p (@A) (7
6= 27.0 23.0
(14.2 ~ 36.0) (14.2 ~ 37.4)
27.0 20.0
Q]
M 107~ 347) (16.0 ~ 32.0)
° 8.9 30.2
2]
M8 562320 (21.4 ~55.2) 0.043
_ o 3.6 41.0
32} (39%) 12714 0.0 ~ 26.7) (19.5~55.2) 0.006
= KL2~3 AL SVF -
RCT - 340 A 51.6
1) high dose(13) MR 63-623
2) low dose(13) '20 0 '
- H(13) ) :
. M8 107237
14.0
9]
55 835.6)
26.7
Q]
67HE (8.9~ 32.0) 0.023
o 125
12754 (7.1 ~ 35.6) 0.009

IKDC, International knee documentation committee ; KL, Kellgren-Lawrence; KOOS, Knee Injury and Osteoarthritis Outcome

Score: NS, not significant; NR, not reported; (n)RCT, (non) randomized controlled trial; SVF, stromal vascular fraction;
WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index

3.2.2.2. 85 A=}

E= 5l 6H(RCT 39, nRCT 1¥, IJE AL 1H)0] B304 BUSFITHIE 3.6).

O O 2

59U 55EBMAC) TEZY FAF 2 AH|2o]=e} Bl FA1 WA 832 12784 A1-] VAS (100)
SAT} Bl B R4S, KOOS pain § & 5 S7HYSPhoIAom 221 f-9fst Alol7t gigict.
|UFEAN e AFH4H)olA VAS (100 = 10) B4 480K SAEE 25 A& AR $of foJeH
H(@EPstion, sk 11 5 2804 Als -9 {oJoHA| Aax(shsialont 182 Al A5 fofRt ¥
3Pt giglon o 1HoAE 57t fosHA S7HtEhoke Aaks Earskelrh. w4t Aol 3HolA Harske]
o, I ZAjFo] BluTETH 5350] AskE AE stk KOOS pain (1H)2 FAlZolA 283 12
7hE Aol GelsiAl A= oH, 2t folgt AlelE H st p < 0.05). WOMAC pain (1) SA12l
A SR 127119 Aol 47t fofotAl AA(E3hslgia, HlnwS F57t fosiA As(dehsks 20E

Husiyout 23t Aolz HarshA] eioitt. flof tixaiat vl A-H1E)o= VAS (10)8 Ealsior, &
At Bl B Als A-F ofsAl da(@ehsiaiom w1t golet AlolE HAalskirk(p € 0.001).

id

fr

¢

[¢]

oN

H3.6 523t

o AR ATHEN) 2 Azt
g (@D, - ST N  AE ;i I SAN & H| WA S .
—_7gd - Hlusin) | 23 p(RED ¥R p@EH P
H| WA &: BMAC &7 F4t
= 12714
| Mautner ;%’—Tf_(zé%ﬂ) VAS wmws V194 - v 24.3 - NS
A AH|golE=
(2023), RCT o 27~54 (100) ;15;}:] ALs 0.56 T34 010 )

TEY AR LRY 7222 XZ(ZEGU FAL &5 01MRIR)

Hi
i

=]
o
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- T ) = i 27 -

v @m), -3 AR g A& H| A&

B B T N agg paw  z9w pam PEY
- NTY) - A 191 - NS
< W3} ' '

- 292119 KOOS
BAACTI®) - (pain) e AL4 049 vos 082 -
EEREPN EL LR R
= o
= VAS 16221155 V 19.4 - v 20.9 - NS
Mautner ~ &H475) (100) - st
U 2023), reT " KL2~4 k005 .
CFIRY a2 A172 SRS U S \N
- o =] T
Z1K120) H3}
HWA|E: 5| G234 THE7H AL
AlEH 60 (48 ~ 75) - 60 (50 ~ 75) - NS
vag HE 5033~60) <005 53(30~65 NS NS
e (100) 3718 30(25~60) <0.01 53(B35~65 NS NS
Dol 6718 30(20~50 <0.01 55B5~70) NS < 005
Shevela S 126) 12719 28(23~45 <001 60(40~70) NS < 0.05
L@y T, AR 53(40~61) - 47(39~560) - NS
nRCT e 1IHd 67(58~81) <0.05 69(061~81) <001 NS
Cwwz(o) KOOS 3749 75(53~86) <0.01 53(44~72) NS NS
(Pain) 6719 75(67~80) <0.01 53(42~75 NS < 0.05
12701¢ 7561 ~83) <0.05 46(42~50 NS < 0.05
KL 2 grade
Aleg A 434046 - NR - NR
vag i€ v < 0.001 v <001 NR
(10) 37M4 \V4 < 0.001 A NS NR
oMY v < 0.001 A NS NR
12788 1.59 £ 0.93 < 0.001 A <001 NR
A&A 938409 - NR - NR
Worae 1€ v < 0.001 v NS NR
k= 37 v < 0.001 A NS NR
Zhangy  EBEY T ond v < 0.001 A <0001 NR
2 ooy | BAO9) 12788 2.69 + 1.02 < 0.001 A <0.001 NR
ReT " KL2~3 KL 3 grade
- ZA47) A& A 6.04 £ 061 - NR - NR
g I ! v < 0.001 v <0.001 NR
(10) 37M4 \V4 < 0.001 A NS NR
oMY v < 0.001 A NS NR
1271¥ 2.88 £ 0.78 < 0.001 A <0.001 NR
Ale A NR - NR - NR
Worrae . 118 v < 0.001 v NS NR
: 37M4 \Y4 < 0.001 A < 001 NR
Pal o719 v < 0.001 A <0001 NR
12714 v < 0.001 A <0.001 NR
nes Ale A 3.96 + 1.46 - 3.55 £ 0.91 - 0.121
, z(};%rzl%s i?f% vAs 12719 2.04£178 <0001 350139 NS  <0.001
RCT = KL2~3 10 247HY 243£1.66 <0001 373+129 NS <000l
- FALG0) 36719 2.86 +1.83 <0.001 395+123 NS  <0.001

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
(Intraarticular Injection, Surgical Implantation,
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o AR AT 2 Azt
g @D, -3 AR ;] é . 3AE o HaAE @7
S d7ed - uHEn) 2R p(RD =AY pEH P
(33] £o9)
- Fﬁalﬁ) 6071 286 +£1.83 <0.01 363+1.18 NS <0.001
335 =
= N&Ad 84+1.1 - 81+ 1.1 - 0.346
Kim (2020) ;—z&%ﬁ) vag VM8 54414 <005 47+10 <005 0039
4 AZEAT EL}1(~(«)4 1 M 52413 <005 47+£11 <005 0111
FF) 260 ohd  50+12 <005 51+09 <005 0809
- H]ZZ(30) 12709 48 +1.1 <005 54+10 <005 0.041
B A& gk 2 F(saline FAD
A& A 841 +£0.56 - 7.31 £ 0.26 - < 0.001
o 709 7.72+£052 0.001 7.62+0.12 <0.001 004
Tancuway ﬂfg—x‘}’%ﬁ? . Y 671 +0.68 0001 7.10+034 <0001 < 0001
1 (2023) 7231jomt) Yl%i 671¥ 529 £0.46 0.001 6.16+0.25 <0.001 < 0.001
RCT = KL1~
) %_XH(HS 1270Y 424 +1.06 0.001 542 +0.16 <0.001 < 0.001
- M2 (116) 24709 335 +095 0001 421 +0.13 <0.001 < 0.001

3670 3.17 £0.94 0.001 3.89 £ 1.04 <0.001 < 0.001
KL, Kellgren-Lawrence; KOOS, Knee Injury and Osteoarthritis Outcome Score: NS, not significant; NR, not reported; (n)RCT,
(non) randomized controlled trial; SVF, stromal vascular fraction; VAS, Visual Analogue Scale; Womac, Western Ontario and
McMaster Universities Osteoarthritis Index

3.2.2.3. =%| x|/ 4(ICRS, WORMS, MOCHART &)

24 A/A8L 6HoA Barstlon, 1) GAHAN Aatol] mE &4 79l 9 A4% AZ9 371, 2) I
AAL Aol w2 H35 A FE(WORMS, MOCART, MRI A=), 3) 72 & ES FESH= KL grade,
Outerbridge grade ¥3}= F&5t0] FRIGHAITHIE 3.8). WORMS, MOCART, ICRS A|3#4E 7]& 4 &
2 ¥ 3.73 2},

H3.7 X XR/MHY 8= X E

XA /A8 A= B4
WORMS - EE MRI o0& MRVion softwared o]-8slo] 24510l & 14719 #& EAf tisfd4
3} A7 = AP 2205 B8 B A%
MOCART - &9 247} 239 = AZRA AT E 71t Arg
- MRI =235 9719] FHo= R4 7|est= AAH
- 7} E &AL High S SAke] BlEE BEEH/ =255 AAE AE9] ol
ICRS - A &40l s SR Hrlsk= AAE
- 37FA] FE(degree of defect repair, integration to border zone, macroscopic
appearance) 2 & T4
- ZH RGO ~ 4707 Frista AA A4E 53 grade I~V (grade I: normal; grade II:
nearly normal; grade III: abnormal; grade IV: severely abnormal) &

ICRS, international cartilage repair society grading system; MOCART, magnetic resonance observation of cartilage repair
tissue; WORMS, The Whole-Organ Magnetic Resonance Imaging Score

A

=

q

YA Aol e & 791 9 AR A& A= 4HoIA Barsiglon, SIAREA WA FARE




H| W3 AFHQ2H)= 1HA ATl A& &4 F& A4, 17T dF F7 3715k 235 EAsiqla Bl
2 SRS S7F, A7 AE FEo| AAasks 2aE HAsiqith e 1HolA s AE &4 B8] 54
= 6071 Al-ol 27t {2lgt oS B st o H(p = 0.003), A& A Z3Kfull thickness defect)O]
ZSAT T4 5.9%, no change 86.3%, S7} 7.8%, H]aa Z4 no change 81.3%, 571 18.8% (p = 0.043)
o| it} Yokt Hlw e AFH2H)= 1HoA = AE Zd FE Hske] 4t ZJol7t QIgirkal Barsielar, o
1Ho A= mean cartilage volume2 Aol 4-2J5HA| $7F, Blula-2 Aot oy o7t f-2lst Alo]+= ¢l

o™ total volume of cartilagex A& 670 Ao F o B5F 723t Zlo]7} Qiit.

H 3.8 =X XQ/Md(SE22 37))

o AR ﬁi"ﬂ%(N) T o A3t N
) (A%), - AR g0 au A& ] WA|4 5

A7RE - Hld(n) 8% p (AP - S 2 G B )

H2A|E: S| LFEL FETY FAL

KL 2 grade
MF 2%V <0.001 A 0.114 NR
LF 35%V <005 A 0281 NR
T 24% 0.85 A 0.085 NR
MT 54%V  <0.001 A 0.076  NR
Vd;'fm LT 2%V <0.05 A 0320 NR
0,
i E e 26% 0.95 A 0270 NR
cartilage g 53% v  <0.001 A 0.100  NR
(o) | 0% <005 A 0.788  NR
T 2%V <005 A 0.245 NR
MT 53% %V <0.001 A 0.007 NR
LT 2%V <005 A 0.171 NR
p 0%V <005 A 0.306  NR
KL 2 grade
MF v <0.001 A 0.124 NR
oo e LF v <0.001 A 0.152 NR
7= S04E9 <0. )
Zhang Y  #xK95) IT/[T g < (%)051 ﬁ 8(5)(1)5 Eg
1 (2022) « KL2~3  Sizeof IT v <0.001 A 0.218 NR
RCT - 34247 defective P \V/ 0.057 A 0.299 NR
- Ml (ds) cartilage KL 3 grade
(mrd) MF 46% YV <0.001 A 0.177 NR
LF v <0.05 A 0710  NR
T v <0.05 A 0333 NR
MT v <0.001 A 0.036  NR
LT v <0.001 A 0.437 NR
p 49%V <005 A 0261 NR
KL 2 grade
MF A 0.073 v 0.615 NR
LF A 0.343 v 0.776  NR
Volume A 0.412 v 0.805 NR
of M 8% A <0.05 v 0247 NR
healthy 5% A <0.05 v 0.409  NR
C«’ertni%ge P A 0.067 v 0.442 NR
KL 3 grade
MF 14% A <0.05 v 0391 NR
LF A <0.05 v 0.540  NR

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
(Intraarticular Injection, Surgical Implantation,
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o AR ATHEN) JR Azt
b @D, -0 AR JC o, SAAIE H WA E p
T A9RE - HYd(n) -t 23 p (FF) 3% p(FE  F7H
T A <0.05 v 0.401 NR
MT 18% A <0.001 \V4 0.273 NR
LT A < 0.001 \V4 0.128 NR
P A <0.05 v 0.174 NR
KL 2 grade
MF 40% v  <0.001 A 0.001 NR
LF 20%V  <0.001 A 0361 NR
T 14% <0.05 A 0227 NR
MT 33% YV  <0.001 A 0.272 NR
Thickness LT 16% V < 0.001 A 0399 NR
o P 22% < 0.001 A 0.169 NR
defective KI,3 grade
cartilage MF v < 0.001 A 0.123 NR
LF v < 0.001 A 0.109 NR
T v < 0.001 A 0.172 NR
MT v < 0.001 A 0241 NR
LT v < 0.001 A 0.368  NR
P v < 0.001 A 0.253 NR
Total 2 16,467.89 + ) 15,718.20 + ) 0.109
Eﬁ%{%ﬁ cartilage 2,739.13 2,071.90 '
K1
S L R S e
g o Decrease 3 (5.9%) - 0 (0%) -
- gg&;{zﬁg) thickness  pange 44 (86.3%) - 52 (81.3%) - 0.043
N defect Increase 4 (7.8%) - 12 (18.8%) -
H A& g2 (saline FAE, FA| &)
Cartilage 46 lesion 14 lesion
25 3849 Joss (rm) Ale A 11.5 16.3 NS
Garza 2H39%) 67" -0.2 0.5 0.89
= KLL2~3 Cartilage 33 lesion 5 lesion
1 20200 | 232060  thidnes A€ A 9.9 14.2 NS
RCT 1) high dose(13) change
2) L(])w dose(13) oyt _
S ETCE)) (mean 671 0.1 0.8 NS
change) o
b 11296 % 21058 +
e e e 59.28 NS
o2 mmge Cal‘ltﬂage 371 33;8420: <0.05 19781'9242i NS NS
e volume + +
Ren  (6%/12site) oy T <00 172'56;— NS NS
2 (2023 - cartilage 4668.61 + 5264.40 +
RCT defect 1, I Ale A 610.84 613.30 NS
SaEe 533521t 5552.90 +
T volureof 371€ <0.05 441 NS NS
cartilage 542393,5'5522 527982 85 +
O gy NS 698.96 NS NS

SVF, stromal vascular fraction; KL, Kellgren-Lawrence; MF, medial femoral condyle; LF, lateral femoral condyle; T, femoral
intercondylar; MT, medial tibia condyle; LT, lateral tibia condyle; P, patella; NS, not significant; NR, not reported; (n)RCT, (non)
randomized controlled trial
"Cartilage loss (EXlzL/H|12) 46/14 lesion

T Cartilage thickness change (EXHi=/H|23) 33/5 lesion

=]
o

Hi
i

5
o

S|
=

o]
=]

R IRIRR 7 B E ARRTUU FA, 227 01AXI2)



NEC f S5 ST AWIRLRY 7| WS BEE D@L FA, $2 O[AIX|R)

Q4 A} ATjo] mE 443} A FWORMS, MOCART, MRI A4 2804 R 51905, BMAC, 28]
2o|= Az FAet v T ATAMONAE MR H47F 27F G218 Hol7k YATHMRI score 0 ~
69%0Im, £25% severe ). SLTEANY HII AT 1HOIA] WORMS BH(1E)E FAZ-L 35
LI, HIILEE FOI5H] S7HOIEHHACH, MOCART A1) AL S/H0M), MlLae 7
A(ehhshe 2TE BISGO BAH GO BasH SIrTHIE 3.9).

¥ 3.9 XX XQ/IM(MOCART X4, WORMS F+= S
o AR TN 24 A 2%
" Qx), -3t AR ;li __[,;_ FAA = v A& P
o ATRE - HuE(n) T oERg p(ED . B p(ED D
H| W A& BMAC FHE7H) FA4}
==} o
e —132]7:2; v 0.40 - A0.53 - NS
1 Mautner  2kx}(475) MRI e
(2023), RCT = KLL2 ~4 score sggol=
- BMAC(118)
H|WA|&: AH2o|E THATNY FA;
7=
ZHEY
Mautner 2475 MRI 12749
1 « KL2~4 5 w3 ¥ 0.40 - A 0.30 - NS
(2023), RCT 2919 score & HAS}
- AH|RolE
ZFAK120)
HWAl&: S|YFEA TR FA
KL 2 grade
A& 54.86 + 8.15 55.69 + 10.25

671 4524 £7.52 <0.001 63.52+11.79 0.009 NR
1271 4048 £7.28 <0.001 6690 +11.15 <0.001 NR

score
2= voral KL 3 grade
Zhangy =024 Aled 7567 + 1044 73.33 + 9.92
1 o2y B 671E 6433 £9.09 <0.001 81.88+8.19 0.002 NR
rcr T KL2~3 12709 57.46 £ 803 <0.001 8404 +7.31 <0.001 NR
: f{ﬁﬂig KL 2 grade
- 62 5293+138 NR  2537+1240 NR  NR

MOCART 127H€ 62.07 + 12.83 NR 22.41 £9.94 NR NR
score KL 3 grade
670E  46.46 +10.05 NR 17.71 £ 13.43 NR NR
127§ 57.08+11.98 NR 1354+634  NR NR
BMAC, bone marrow aspire concentrate; KL, Kellgren—-Lawrence; MOCART, Magnetic Resonance Observation of Cartilage
Repair Tissue; NS, not significant; NR, not reported; (n)RCT, (non) randomized controlled trial; NS, not significant; WORMS,
The Whole—Organ Magnetic Resonance Imaging Score

L2 SAA TS JLHSI= KL grade, Outerbridge grade ¥3H= 3H(RCT 2H, ZSE AF 1H)oA BT
SIITHE 3.10). S|YFEA4F T FARE vl A7H2H)ollA KL grade ¥3k= FAl 2+ 6.67%,
15.7% 57}, Hlago] 20%, 20.3% S7Fskithal Harskial 1t §-2gk Zfol= glslth. I (FA=D)

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
(Intraarticular Injection, Surgical Implantation,
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I} v W A(1H)o A= Outbrdge score HSHE Balst¥on &= & & Hs} glglon, 7t f-oJ5h &}
o
HA

o17} 9191 = 0.46).
H 3.10 =% XIQ/MH(KL grade, outerbridge &4+ #3})
o AAA AFHHN) =29 A7 A3t
= %), -3t AR ili __[,‘,‘;_ A& H|WAl& p
T AHRE - HaHn) - SR p(REE) A% p (AT  FHD
H WAl S|YFEA IET A
_;E,_;‘__]“;Eoé Decrease 0 (0%) - 0 (0%) -
Zhang S  ¥*K120)
1 o +KL2~3 Keak Mo ez - s1go7% - 0524
RCT - SAH56) change 8
(33] Fo)
- H]{T’_%(7O) Increase 8 (15.7%) - 13 (20-3%) -
(33] £o)
Increase 6.67% - 20% - _
3~4grade 63.3% - 70.0% -
o= I 2 - I 3 -
Kim Sy ¥s) s | 10 - I 9 -
, (20200 Bixje0) Klgade TET M 12 - m 13 -
FSEAT « KL 1 ~4 change \Y 6 - \Y 5 - 0.742
(=) - %]xﬂg((gog I 2 - I 2 - '
- H j’-L SO H 9 - H 7 -
9
N TR - m 14 -
v 7 - v 7 -
H A& Yd R (saline 5 FAD
5=
=EYA  outerbrid A& A 3(1~4) 4(1~4) NS
Garza  3HH39%) g
1 (0200 =KL2~3 3}
- SA226) i
RCT 1) Egh dose(13) (median ik 0 0 0.46

2) low dose(13) Change)
- Hw(13)
KL, Kellgren-Lawrence; NS, not significant; NR, not reported; (n)RCT, (non) randomized controlled trial; NS, not significant;
SVF, stromal vascular fraction
“outerbridge s #5H (median change) (EXHZ/H| ) 46/14 lesion

S} WS Y 4fe] A9 HAE BAL 2Wo|9lon], BMACT T A] 7t 9.9

_('_DI_
gole Zajsle] 27k Ao] Ask B s okt SL=Et vl A 674 A]

<t
2
S
N
-

faky
2
i
1o

H3.11 At UEE A 49 &

L AR RN o a0
Bo@w, -zgee) A o8 FE  Wmds  p
B i i - ) B i 051 =%k p(FF) =% p(FSZ  (F7bH
H| A& BMAC 371 FA+
e 0.778 + 0.01 0.757 + 0.01
1 Mautner = EQ-5D Al (h=118) 5 (n=118) 3 NS
(2023), e 1709 0.834 +0.013 0.834 + 0.013 NS
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o AAA AFHHN) 2 Ay}
w o (5, - EAHn) AR Z] X; FAAE H| A& p
B i e e - Il 5 ) =A% p (3 =A% p(E®) F)
(n = 101) (n = 100)
o) 0.833 +0.013 0.831 + 0.013
3ExH475) i (0= 10 (0= 28 N
o G 0832 % 0014 0.828 + 0.014 NS
recr " KL2~4 (n = 94) (n = 94)
- 3A=(119) o 0.828 + 0.014 0.828 + 0.014
- BMAC (118) oid (0 =81) (0= 83) NS
o) 0.833 +0.014 0.828 + 0.014
12744 (n=92) (n=95) NS
H| ¥ A& 2H 20|t 7Y FA}
o 0.778 £ 0.013 0.746 + 0.012
Aed (n=118) (n=118) NR
o= o) 0.834 £0.013 0.813 + 0.013
=waq Gz 10n (n=102) NR
Mautner  g475) 349 0.8813=J_r1 (()):.Z()na 0.8é7=4_r1 (())i()m NR
1 @023, .« KL2~4 EQSD o 0832 +0.014 0.807 + 0.013
RCT - %—31&(1] 19) 2 = A (0= 98) NR
- LHEOIE o 0.828 +0.014 0.804 + 0.014
=2K120) 9714 (n=81) (= 8]) NR
o7 0.833 +0.014 0.795 + 0.013
12718 ™ Sg) (n=97) NR
H| WA & S| LREA A FA}
b A& 60 (48 ~75) - 6050~75 - NS
2ol 1709 50(33~60) <0.05 53(B30~65 NS NS
Shevela ;;}5 5 KOOS MY 30(25~60) <0.01 53(B35~65 NS NS
1 (2022) = (QOL) 671 30(20~500 <0.01 55(35~700 NS < 0.05
HRCT " EL 2 ~ 4 Q
R 1209 28(23~45 <001 GW@0~70 NS < 005

BMAC, bone marrow aspire concentrate; KL, Kellgren-Lawrence; NS, not significant; NR, not reported; (n)RCT, (non)

randomized controlled trial
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3.3 =X 0|AX=

§ 7led] F2 29 EA St Aledd §S H FEEoR Briekgler, 1H A S
o] HAIEA] oottt ThE 1804 F8 T2 SALOIA eai- 22 287 Eu= s, AR &

Z{Z‘i
SN

4] = oA 3] F5, EEA B, A
TRAGS, LB, Ao 134 =L, vl watolA

VR TE, SATE 194 i

o AR AFHZN) TS #7248 AFI(E)
¥ agge - waze e hlE
75 =HEd = qaly= NR
——Q'X]’(SO) T\ oo
, Kim (2023) = KL3~4 Auk= B NR NR
FZE AT - A5
- 7tEj2H ola] @ 22 3} NR NR
0l4125) e
T same g 2% 0 0.497
.@_Bg% T=T o™=l o :
Ay NR -
A% 93 9 0% - :
5 FH - 2
Ay TE EEAY o2 5= | |
oggsle  EFHI6AE) 28] euby 1 -
) HA Outerbndgz Ay 1 _
(2022) 82%25(8;) oy FE RIS 1 -
. = A 0.607
A 1= O
e SEZEE - 1
¥ e a2 - 1
A2l - 1
A 1 -
e R ey 1 -
IES 1 -
k| 1 -
NR, not reported; KL, Kellgren—-Lawrence
28 SUEY AIRYRY 7 HIU2E X(@ELU FAL +25 014X =) 53
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3.3.2.1. =X X|R/XHA

22 Af/AA 2801 BustP o (Z2E A 19, ARAwr|&37F B4 14), 1) FFANE &
23} 2) 75 WA A9 Hx HelkE JLEsto] Brolitt.

FIAAE 3 Ao Eagt 1HE R R} vlwstylon, 4871 23 AJo] MOCART score”}
FAo] Bl nE Tt §-9J5HA ot /A" s Earskth(p € 0.001)(E 3.13).

H 3.13 =& X|R/IHE(ZLAAL A1)
o AR AFHHN) =3 23}
m (9 - A AR ;i;, FAAE H| A& p
T Er A f zgg p@m 2¥% @D @)
H2Al&: FA] 8
=
Aty =4
S g}x}(m%@) MOCART .
HIA Outerbridge  score 4870 724+ 11.1 - 397+ 8.6 <0.001
(2022) grade 3 ~4  Tota
- SAH82)
- HlW382)

MOCART, Magnetic Resonance Observation of Cartilage Repair Tissue

] A= Ak Hoks 280 Bustion, 55 ANERH SUHFS7 A2 v A-+(1H)
oAz F7F T HAF AR ICRS S3°] w2t ZFol7h YATHE 3.14).

2314 ZH AR/ MYFE S22 HT)

ATAR A7) 23

3— @A%), - ZYRn) B9 GCrade ZANE H WA E P
Y 7ed - uwa(n) n % n % (Ct)

H W A& FEANE 55 THEE7INZE(MUCB-MSC) transplantation
ICRS Grade (second-look arthroscopy A|3)

o I 3 12 5 20
o= Femoral 1T 8 32 11 44
Iyl
Kim =EEd Condyle I 9 36 6 24 0170
F2H50)
1 (2023b) I\ 5 20 3 12
= - ZE025) I 4 16 6 24
- M@H25  Tibial II 9 36 10 40 0.443
Plateau 1l 8 32 7 28 ‘
)\ 3 12 2 8

hUCB-MSC, Human Umbilical Cord BloodeDerived Mesenchymal Stem Cells; ICRS, International Cartilage Repair Society

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
b4 (Intraarticular Injection, Surgical Implantation,
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3.3.2.2. 7|5(B4) 1M

715(ZA) WAL 52 ANESH SIS 7IAZS} H)lw AT 1Ho|A4 Bustgon, IKDC score, KOOS
symptom, &L, 5 L AofA S vl B Ale & AR #1798t Alol7t It
(& 3.15).

T 3.15 7|5(34) HM

o AU RN 2 5 B
o @D, -FAE0) A= ;] . SAAE vl WAl P
3 atew  mme) Y zag @D 2R @D @D
H 2 A& SZ2AINE S35 7HEZ 7| N Z(hUCB-MSC) transplantation
Aled 385 + 4.1 - 379+ 43 - 0.578
147 . .
KDC 388 07 4 162 <0001 67.0+63 <0001 0.800
score A& Al
oed 724+ 61 <0001t 71.8+61 <0001t 0.793
AlEd 41.2+52 - 429 +5.8 - 0.930
F-A . "
KOOS dd 701456 <000 77.6+54 <0001 0.748
72 Symptom AlE Al
Ay 16 3| L
Kim =UES find 912464 <0001T 793 +57 00097 0.173
1 oy O el
d5E gy " KL3~4 Ned 522462 - 523+53 - 0977

- FXH?'{ZS) KOOS
- HWF(25) Activities &7
of Daily Al& Al
Living  final g3 0458 <0001" 83.9+54 <0001" 0.838

follow up

Sports &7
and A& Al
Recreation ool 644 +49 000" 640+52 0001" 0838
hUCB-MSC, Human Umbilical Cord BloodeDerived Mesenchymal Stem Cells; KL, Kellgren-Lawrence; KOOS, Knee Injury and
Osteoarthritis Outcome Score NS, not significant; NR, not reported
A& A B0 TSt o7t
TRIRZS AlBAl AT H|, 170 AT 671 A HIWOl| CHEt o3t

79.9 +5.7 <0.001" 785 +58 <0.001" 0.268

62.4 + 4.0 <0.001° 62.0+ 4.8 <0.001" 0.748

3.3.2.3. 85 &8t

STk 240lA Basiion, 55 AdERd SHFE7IAESY Bl d(1H)elA= KOOSES Al
7t FARE Bl B Ale 5 /RAAERAL 2273E Rt Al 7 /IRl SR =Lt vl A (1E)olA VAS
A7t AL 1, 370l vlawto] SATES FoI5HA| Wol vlagte] = e, 6, 12, 187hdol=
SARTC] Bl E Tt fofSHA Wol SAle] 7RI = ATHE 3.16).

S A IRYRY 7 [LEEE ARETYU FA, 227 01AXI2)
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i
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o



DU FAL 2% 0|AX|2)

SRS 1 2(2H
gLy
H| WAl & J2)
34k p (B%)
0.846

0.397
0.560

AN

NEC/\ / 25 zzua wixmsa 7|
SANE
8% p(HA®)
- @0t61
72.6 £5.3 <0.001

A|3E
A
UCB-MSC) transplantation
42.4 £ 53

73.6 £ 5.8 < 0.001"

£EZ 243t
AAAR ALHAHN)
(@m), -3FAZ0)

- H|WH(n)
A&EA
a7

A3
¥ A& FSANERHASTEE7IAE(h
e
KOOS 14 4
79.5+ 5.7 <0.0017 787 +57 <0.001"
77.8 + 7).4

H3.16
0.614

< 0.001
0.038

rE R

2999
2 (50)
KL3~4 pain ol
follow up
(n=82

40.1 £ 9.3
(n =80)
41.0 £ 9.0
(n=73)
46.5 £ 6.7
=62 < 0.001
50.8 + 6.4
=50 <0.001
< 0.001

Kim
(2023b)
ZA25)

1
FZE AT
- H|WF(25)
Ale A
51.7 £ 12.6
(n=72)

1714
o) 44.8 +11.2
3N (n = 68)
L &
e 0
34.4 + 7.6
(n=39) (n=10

78.4 + 6.7
(n=82

H2AjE: FA =
=

=
=Ed

53.5 6).5

AgH
A21E B2 (164%) yag
1 HiA Outerbridge (100)
(2022) grade 3 ~ 4
- H|12(82)
18744
KL, Kellgren—-Lawrence; KOOS, Knee Injury and Osteoarthritis Outcome Score; NR, not reported; NS, not significant; VAS,

FSEATL - FALEB2)

Visual Analogue Scale
7H-R21et Aol YATHE 3.17).

AHERH STFE7 A2} Bl 7 1HOIA Ealskglen, KOOS

L=
AL
p

()
0.756

3.3.2.4, 8K BHEE U Y
S BEE 9 4] W ML 5E
9] A AL FAZT HIE BE A T A4l
23
o] EA
=48 p@ED)

A1A A} HN) -
(Qw), AT AR ;i e A=
- H|323(n) v %k p(FF)
Z7]|H|Z(hUCB-MSC) transplantation
Aled 314 + 6.6 - 31.1 £ 6.0
68.6 £ 6.2 <0.00" 67.8+69 <0.001 0.613

i
& %%ﬂlm'gv"ri‘lli{}%
T=
=WEE koos EA
Quality Al& Al
final

24} (50)
of Life
+
follow up 72.6 £ 6.0 <0.001" 0.409
hUCB-MSC, Human Umbilical Cord BloodeDerived Mesenchymal Stem Cells; KL, Kellgren-Lawrence; KOOS, Knee Injury and

H3.17

73.7 £ 6.0 <0.0017

rE R,

H| WA
Kim
1 (2023b)
= = KL3~4
AR AT | 09
- H]@H25)

Osteoarthritis Outcome Score

AIET A B0 ThSt gt
TRIRZ AlBAl AT} H|2

(Intraarticular Injection, Surqgical Implantation,
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55 STEd AR 71d88Ee As@EdW AL 534 o]AXE) (Autologous adipose
tissue-derived stromal vascular fraction for the treatment of knee osteoarthritis (Intraarticular
injection, Surgical Implantation))+ 1) 5 ZT4 Y Kellgren-Lawrence (KL) grade 2 ~ 4 53 &A=
Ao g2 3R] A HRE A& 5he] AR IR A S 7| E /23 (Stromal Vascular Fraction, SVF)S &
o & 55 AUl AH FARSte] 5593 71w MM, AES QS AR Vs, 2) = E8Ed
Kellgren-Lawrence grade 2 ~ 3 T+ Outerbridge 3 ~ 4 A5 Q02 TEH = TE 4 A A7
H2A] fd 71dEHES S D BASFe E6to] o]Adko g2 AZ A, 7157 B 552 Yslsh] 1%t
&2, o=y A53z 9 A9 7]&g 7ol Bt 2] A329] 4ol wt ‘Fg SEAS AEEA A7
e 714 ETREE S o8 A AR, B STEA AREN AR 71dEHREE o8t 5
1=, ‘75 SEY SRoIMY AR A {2 714 18] A8 o= 77F 20234 84 16
, 84 179, 99 159 AlQ=71&7PF AR = o H, o]F A9d3]olA 4 ‘d= Wrgsto] ‘&

TG AR 7 DB AR @G FA, 544 ol AN ) 2 245

N

B

1y
filo

o
i

iEN
o

¢

e

me
[
ot
N,
e
1o
|

fi

& 71e2 20149 A11A A1987s87H198(2014.12.26.)004 AFRA7I=(EAY 4+ D, 7w
I-a)&2 A€ v} glom, o|& &3] oA ge TEAA AeoA 9 A7} A S7IHE A 5& 0l2he 7]
sz A drrlez AAH HPY BEH SRHouterbridge MMI-IV)E Aoz 22 A 2 55
B A8 A A 712} [ BdIRE E0te] mXShe 7ol Al JtHEAEAF LA A
2019-243%(2019.11.1.)).

5 71%9] W7jo] Mg &

Agtd o@r]% BaAl 1H)OoR,
ofo| i} Wbl AleiEl Eaolx

Fl By A 2L 40 ~ 250 mL, FALL

| FAAD A AT 18, T EATF 24,
d ojgol, A+t 8 =7k o=, T, Ak, v,
17+ 6 ~ 607 Eol o, A PAF e 5

7
mL, cell = ) 7.6 x 107 o]t

e
N
oy
e —
. O
5 &
4o
J
s
n F]j
S oS,
ox.
W
-
(@)
e
jur}

,
>,
18
Ea)
Mo
rok
i)
SR
)
© M5
]

T 71&2 T 8HFEAY Blu AT 63, HIFARAGAIAAT 18, ZSEAT 1H)Y] Aol AT
kA 9 FEAS HUlolgoH, HluAlEERE 582 55E(Bone marrow aspirate concentrate,

19, AHZol= FAY FAF 1, S|YFE2AF AW FAF4H, YA m 9 54
A= 1++ 29, 1+ 3W, ‘12 28, 2+ 1Ho|A, ‘1- EFL ARthite] 54
3E ERIT 4= QIAY TR Aol tigt Bt gl B, A-oH WAl HA g A, H2 AR
g t 2E 52 ARtoto] downgradingste] 715
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= 6HO| FA(FAS] BGAIFAT 41, BlF2He ARAIE AT 19, F2E A 1H)014 Knee
Injury and Osteoarthritis Outcome (KOOS) score, Western Ontario and Mcmaster Universities
Osteoarthritis Index (WOMAC) score, International Knee Documentation Committee (IKDC)
score, Lysholm score, Range of Motion (ROM)2.2 H 5} THE|EZ2A AT FAF v 4H, 9
| Za(saline U, FAR) H|I 2H). 3|YF2AF A7 FAR}E U] WS E3A(4H)oA4 KOOS (1H)+=
FA T 12714 Al symptom #4727 723 Alol7t gllon, YL, 5 Hawe SATAIA
FolotA A ZAIE Bstyltt. WOMAC A4Qu)e BE 88 Ao SAto] BlasETt /-9
StA 7iAE 23S Harskyity. ROM (1) A% B]aL A, SAoll A F-olsHA] A= 1AL, vl a2 of
HE A3E BAslg oL 7t Zfol= B arskA] ettt IKDC (1#), Lysholm F4(1¥)= 432 671E
ARZHA] 2E 23t Zbel7t gllow, ST 12719 Al SARolA FolsHA A 23S BArs
FTHZF p = 0.014, 0.020). Y Zssaline FY. no treatment)¥} B]|wE FS(2H)o4 KOOS A4(1
e ALl BladEe Ha7t FosHA AAAEALGB67E AF p = 0.003), WOMAC H4=(14) E3t
ZAo] v o] vll S5t MAEJTH1270Y A1 high dose SVF: p = 0.006; low dose SVF: p =
0.009).

_1&1'

d|

55 Yike 6HY] FAGFRIABAIEAT 49, BIEAAAEAT 13, Z2E AF 1H)9A KOOS
pain, WOMAC pain, Visual Analogue Scale (VAS) (1048 7|& T+ 1008 7|18)% RISIATHBMAC H]
W 1H, AHEO|E FEA AR H|I 13, °]°P—r§’q’ AT A ] 4% ,HO‘TEH_]_——r’{sahne 9, F
A7) ¥ 13H). Z5891 Z2EBMAC) &% W) g A A7 FAF Bl w1 H) A
A F2HTH 12709 Aol VAS (1003 715 % KOOS pain 5 23t f-9J8k Zo]7} glgict. 51¢=
Al Bl = 4O = VAS (1004 712 B 108 719 Ae(dH) = 1t 1978 Hgh 23 334
0= Zazo] MmFuT wo ATKsk)E Busigon, 27k foldo] HusA ¢

%2 18O 2
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Z 1270 ARl SAES FIsHAl &3Kp € 0.001), HlawtZ F2I5H 22Kp € 0.001)sk3iH. KOOS
pain (182 SARZA F4T 12719 Aol SAZolA ol S50l eek=tal Easkt(p <
0.05). WOMAC pain (1) SAolA 422 12719 Aol M7t fofsHAl d4xste] iA=L, o]
W2 Fe7t Rl A5tk e BAlstAout w7t Aol HarsHA] okt f1oF ity vw g o
TFAE)NA= VAS (104 7I8)ye Harstlon, SAle] HaladEet F-oJsHA] eob= lrhal Hsht(p ¢
0.001).

22 A4/ GAPANVIGLT 58, DT AT 1N Basigon, 1) IFA di
UE &4 R U AYY A2 37, 2) 94 FA duo] 2 H%% AE (Whole - Organ

Magnetic Resonance Imaging Score (WORMS), Magnetic Resonance Observation of Cartilage
Repair Tissue (MOCART), MRI &%), 3) 5 £AA LS F1E0l= KL grade, Outerbridge grade ¥
StE FESHTE FEAF Aol whE &4 B9 9 AR A5 A7) 4o Husllon, S|deE
A BEZ] FARE Blw et AFQE)E 18N ST A& &4 Tl 4, 74T AdF Fio] S7lst
£ A%E BISIGA, v &4 7Y St A7 AF FEo| ik AE Hustgloy 1t A
ol HASHA| kAL, ThE 1Ho M= A& &4 F2o] ST 60711d Aol SAte] vlato] vlsh &
OJ5HA 7fAE ATE BRAsHH oM (p = 0.003), A A= Z3Hfull thickness defect)o] EATOIA LA
5.9%, no change 86.3%, 57} 7.8%, H]17-°|A no change 81.3%, 71 18.8% (p = 0.043)°]}c}t. HF
2} Bl A 2HoA = A AL B Hh AF A Fule I3 Ao)7t §idieh 94 A4 Adtol] ot
£ A3t A3 WORMS, MOCART, MRI 4= 2#oj|4 Ei1st3]on, BMAC, AH|2o|E #EZN FA
o Hwdt AF(Q#H)IN= MRI H57E 27 f2%t 1}017} it S|YEEAN MW AT 1HOA
WORMS (18 SAES oot F40iA), Bliae FoIsHA S7HFehsA 2, MOCART <
(18)= SATE 371014, Blalde Aa(dshsh= 753’4—;: &6}9&2‘% SAA felidS HalskA] 49k
t} 22 &4 JrE LESH= KL grade, Outerbridge grade ¥8H= 3H[RCT 2H, ZSE A 1H)0)A
Bstlon, YAl A AL HlWQEA] w7t Rt 2fol7t lglth. A B (AR T
¥} Bl W HE(1 H)o| A= Outerbrdge score ¥WaHs B 11513 00 7 §-2)5t 2o 7} IAtHp = 0.46).
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F 7149 REAS 94 AEZ 28 NG/ APOR BARGL, 1 9 715 AN, 55 ok BASE 2
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FA] A/ A 2o Hustlon, GLHEAE 5% A0S EAg 119 A9 FARS} Bl AsHle
o, 48701 24 37= Ao MOCART score?} E4to] H|WE T S-0l5H &2 ATE B s p <
0.001). 75 WY F=o Ak Hoke 299 AFo|A Husiglon, &5 AR SUHIS71A2S
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Aol 71 ATt
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3.2.1 LY

= E32] AL ofgfiof 7|&H A AA Hlo|HH|o|AE o] &sltt. ZF Mol o A F3 =0}
2 B AN A= ofefiel Zr.
oH A
golgyo]A AW Ao == 2 H]3l
#H @
KoreaMed 1 (("Osteoarthritis"[ALL])) AND ("stromal 1 A o] &
vascular fraction'[ALL]) Fol=at A
2 (("Osteoarthritis"[ALL])) AND 1
("adipose-derived stem cell"[ALL])
3 (("Osteoarthritis"[ALL])) AND 23
("mesenchymal stem cell"[ALL])
Eaval 25
=SSk 1 A : Osteoarthritis (AND) ZA] : 6 AAAAA
HHEARISS) stromal vascular fraction ol &(HHst&A|=8)
2 A : Osteoarthritis (AND) ZA] : 29
adipose derived stem cell
3 ZA| : Osteoarthritis (AND) A4 : 68
mesenchymal stem cell
4 A TEY (AND) AA| - AR 4
A TEY (AND) AA| : 7|4 = 8
AA 115
FE SUEE AIIRERe 7| ZEHEE X 2(ZEUL FAL =55 0[AX|2) 656
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Mo i
rol

Mo o

H|1

glojefHo]s AW Ao

)
=
© | E o

Sh&HolE 1 ZA| = "Osteoarthritis’ and A = AAAN

Ho] A A
(KISS)

"stromal vascular fraction"

A = "Osteoarthritis’ and A =
"adipose derived stem cell "

AA = "Osteoarthritis" and &A| =
“mesenchymal stem cell”

A = "#EY" and HA| = A7 AL

AA| = "HEH" and AA| = "E7HEL

2A

0§37 4

2o
Aoletz:

"stromal vascular fraction" AND
"Osteoarthritis"

"adipose derived stem cell" AND
"Osteoarthritis"

"mesenchymal stem cell" AND
"Osteoarthritis"

WY AND A7

"-?:]_‘Xéoé" AND "1}7]' X]HO]_H

"WEAE" AND "E7AIE"

2A

HEE L
gl o]Efo]A(
KMBASE)

([ALL=Osteoarthritis] AND [ALL=stromal
vascular fraction])

=EEHEA
ol g-7|¥=2 AHA,
U E =5

2 ([ALL=Osteoarthritis] AND [ALL=adipose 5
derived stem cell])

3 ([ALL=Osteoarthritis] AND 39
[ALL=mesenchymal stem cell])

4 ([ALL=3+E<] AND [ALL=A}7FA) 3
(IALL=2Z <] AND [ALL=27F A15H) 1
6 ([ALL=3+3<d] AND [ALL=&7]41Z]) 2
27 52

A 225
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3.2.2 12|

+9]9] ¢ Ovid-MEDLINE, Ovid-EMBASE, Cochrane LibraryZ ©]-&3tit}h. Aol MeSH 809}t
Z} Hlo]EjH|o] A 9] Aol tx S wEfste] A7gstoirh

Ovid-Medline
o 1 e
an i 2450 24 29 28

Patient 1 knee.mp. 205,757
2 Osteoarthriti$.mp. 116,013

3 1AND2 50,367

Index test 4  stromal vascular fraction$.mp. 1,908
5  exp Mesenchymal Stem Cells/ OR mesenchymal stem 78,319

cell$.mp.

6 adipose derived stem cell$.mp. 6,573

7  OR/4-6 83,836

P&IE% 8 3AND7 926
limit 9 animal/ 7,356,835
10 animal/ AND human/ 2,214,666

11 9not 10 5,142,169

12 8 not 1l 804

Medline 804

Ovid—-EMBASE
] 2

& - A o] B3 2x(H)
Patient 1 knee.mp. OR exp Knee/ 288,427
2 Osteoarthriti$.mp. OR exp Osteoarthritis/ 192,497

3 1AND2 79,629

Index test 4  stromal vascular fraction$.mp. 2,905
5 mesenchymal stem cell$.mp. 106,656

6 exp adipose derived stem cell/ OR adipose derived stem 15,878

cell$.mp.

7  OR/4-6 117,348

P&IZ% 8 3AND7 1,792
limit 9  animal/ 1,640,553
10 animal/ and human/ 436,214

11 9not 10 1,204,339

12 8not 11 1,767

EMBASE 1,767
25 STUEA AVIRLRY 7| 2R X2(REZU FAL =25 0|AX|2) 67
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Cochrane

o T
TE w el 0
Patient 1 Osteoarthritis:ti,ab,kw 23,218
Index test 2 stromal vascular fraction:ti,ab,kw 179
3 adipose derived stem cell:ti,ab,kw 404
4 MeSH descriptor: [Mesenchymal Stem Cells] explode all trees 284
5 mesenchymal stem cell:ti,ab,kw 1,638
6 #2 OR#3 OR #4 OR #5 1,907
P &1EE 7 #1 AND #6 206
Cochrane 206
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7} A4 =Y A TYAEE o] 85t 74 B39 AWrt At AA =] of glojok gt (
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: of| kel AR} 7k AlBA ZJo](systematic difference)”} Y& 7390l BIEH O 23k4
o] ¥kAgs} 2= Ql}, ==
SECTION 5 : 2&l0j| L3t T Hit
°l A= HlE (bias)?] F|43171 & o|FIFHE=IN?
Q5 (+4): A9 BE 7]128 32, HlEY0] 9o AL the A, A AT}
P 7MsAo] TS 28 0 ++ (7=7)
51| 587K () ool Vg 35, HEwe) el wele A% 24 2pbg | O+ ($87HS)
T 7o) o) uHE 7154 2. 0 5827} - ¥iA(0)
HiA] (O): thRo] 7)o ?JO}ZI A, A TiAQle) 2 S wid 2
A0l A% ZA). 3k AAFo|| 93] AT} vHE TRsA ZA.
0O 43 48 7t
52 | o] AFAIE vl A8 5 ALAP O 7P 28 (o1h9] Notes ]
HYsAQ)
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5.3

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
80 (Intraarticular Injection, Surgical Implantation,



Mautner K, Gottschalk M, Boden SD, Akard A, Bae WC, Black L, Boggess B, et al. Cell-based
versus corticosteroid injections for knee pain in osteoarthritis: a randomized phase 3 trial.
Nat Med. 2023:29(12):3120-3126.

Tantuway V, Thomas W, Parikh MB, Sharma R, Jeyaraman N, Jeyaraman M. Clinical Outcome
of Minimally Manipulated, Mechanically Isolated Autologous Adipose Tissue-Derived Stromal
Vascular Fraction (Sahaj Therapy®) in Knee Osteoarthritis-Randomized Controlled Trial.
Indian ] Orthop. 2023;57(10):1646-1658.

Ren B, Chang Y, Liu R, Xiao F, Xu J, Li L, Li T, et al. Clinical phase I/II trial of SVF therapy
for cartilage regeneration: A cellular therapy with novel 3D MRI imaging for evaluating
chondral defect of knee osteoarthritis. Front Cell Dev Biol. 2023.

Kim YS, Suh DS, Tak DH, Chung PK, Kwon YB, Kim TY, Koh YG. Comparative matched-pair cohort
analysis of the short-term clinical outcomes of mesenchymal stem cells versus hyaluronic acid
treatments through intra-articular injections for knee osteoarthritis. J Exp Orthop. 2020;7(1):90.

Zhang S, Xu H, He B, Fan M, Xiao M, Zhang J, Chen D, et al. Mid-term prognosis of the
stromal vascular fraction for knee osteoarthritis: a minimum 5-year follow-up study. Stem
Cell Res Ther. 2022;13(1):105.

Zhang Y, Bi Q, Luo J, Tong Y, Yu T, Zhang Q. The Effect of Autologous Adipose-Derived
Stromal Vascular Fractions on Cartilage Regeneration Was Quantitatively Evaluated Based
on the 3D-FS-SPGR Sequence: A Clinical Trial Study. Biomed Res Int. 2022;2022:2777568.

Garza JR, Campbell RE, Tjoumakaris FP, Freedman KB, Miller LS, Santa Maria D, Tucker BS.
Clinical Efficacy of Intra-articular Mesenchymal Stromal Cells for the Treatment of Knee
Osteoarthritis: A Double-Blinded Prospective Randomized Controlled Clinical Trial. Am J
Sports Med. 2020; 48(3): 588-598.

Shevela EY, Glebova TR, Kotova MA, Nitsa NA, Kozhevnikov YA, Meledina IV, Ostanin AA, et
al. Comparative Efficacy of the Stromal-Vascular Fraction Cells of Lipoaspirate and

Hyaluronic Acid in the Treatment of Gonarthrosis: Results of an Interim Analysis. Bull Exp Biol
Med. 2022:174(1):131-136.

Kim YS, Suh DS, Tak DH, Kwon YB, Koh YG. Adipose-Derived Stromal Vascular Fractions Are
Comparable With Allogenic Human Umbilical Cord Blood-Derived Mesenchymal Stem Cells as a
Supplementary Strategy of High Tibial Osteotomy for Varus Knee Osteoarthritis. Arthrosc Sports
Med Rehabil. 2023;5(3):€751-€764.

ARH Swrle 2F BaA. ZEZAA ALHEYY HEF)ONA Y A7E AR S71AM1E A gE. 2022

Hi
i

R IRIRR 7 B E ARRTUU FA, 227 01AXI2)



NEC/ /=5

1Tz

BEE IR 7[LEHEE X2 (2B FAL 25 0[4X|=)

5.1.1 AI2EE 7|=MA|

HIMAHE L)

M

p
=
o

r
-
e
Y

A5
A7/
1727}
A7

A7y = Arh
- g 5
- g 54
. AElE
. A1

FlerAle

A n A& = H|WAE
D A% 21H
2) dAEE Y 5%
- A 2
- g4Adg:
- S S5
3) 9 W
= AR
» RRE(REALR)
" 27 Ro]

b At = AlE T oS e S TARIEFY, FAFH 014 A

715 )70 X(Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC &)
E3Z(VAS, NRS, KOOS-5%, WOMAC %)

ZA] A9-/AA(ICRS, WORMS, MOCHART %)
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5.1.2 XI2x& LI

Mautner (2023)
T ye
A4 » 7.0-9 RCT (single blind, parallel 4 arm)
= A5L7]1%F NR
= A7t ul=
= A27]3 Emory University
NCT03818737

A7ty = ATy

- HAE S e ST E S 4757

- g 54
H| 2 3
%‘XHT'__L H}];;]/_[ijcl H]&%‘Z cor.ti.cost.eroid Pif
injection
N 119 118 118 120 NR
(/) 56/63 56/62 53/65 49/71 NR
ol
(B3 + FEEA 582+73 586+73 57.9+82 583181 NR
BMI
- S xo. .6 £o0. 9t 5. .2 T 0.
(B + F2EA) 30.5+£64 30.6+6.0 309+54 31.2+06.2 NR

A

2 34(29%)  31(26%) 44 (37%) 34 (28%)

g 3 52 (44%) 43 (36%) 42 (36%) 54 (45%) NR
grade 4 33(28%) 44 (37%)  32.(27%) 32 (27%)

BMAC, autologous bone marrow aspirate concentrate; UCT, allogenic human umbilical cord tissue
MSCs

= Ae7|E

- 504 ol 704 wlgte] A<l

- A} £59] &L HIARA ARRo] Q1= A 9(standing AP lateral and sunrise view)

- YA RE ZPEY A 2 FGIY ol e EE WA E%Y) Subjects
may have concomitant patellofemoral but they must have grade II or higher
medial or lateral tiobiofemoral knee OA and the primary pain must be related
to the tibiofemoral arthritis.

- BEH A w0 EF6t i) 729 A9 550 ASEHE B¢

-VAS =3

- Kellgren-Lawrence Grade 2 ~ 4

- 747 oA A Q14 AT BRI S4ololof o

- AR 5 T s FE A W o] SIS B9

= 17|

- Clinically apparent tense effusion

- AlZgt Q]gt/Higt ¥ 3(+/- 10 degrees)

- Viscosupplementation within 6 months in the targeted knee

- 14¥ o]Yjo] T} biologic FAHPRP or stem cell) A3t 2%

- 6712 ool 5 & W2 -%(either open or scope)

- 371 ool 2= o] tiste] IEE|FAHR0|EE A4l B AW FAL

- A 3707 v ZE A ARESE A%

- TS AT B2 A8

- T A3 ARE Yol A 717t B FA IEE|FAHZO|EE AR Ao Z dlitE
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NG
(@7 A

Potential Subject presents to the Clinic
with Continued OA knee pain despite
conservative measures

Informed Consent

Enrolled

M

Adipose derived SVF
vs. Corticosteroid

Autologous Bone
Marrow Concentrate vs.
Corticosteroid Injection

injection

Umbilical Cord Tissue
MSCs vs. Corticosteroid
Injection

Follow-up Evaluations

» SN

1) A A4

- lidocaine with epinephrine and normal
saline % & At

- A3 100 mL

- YRS BarER] ok

2) YR E 55

- SVF 285 93 24(GMP produced)
9 2184 &N 53 FHO| £t

- FEE Ao €2 T 3804 30& A
gjsto] 2t

- B2 Ax dEAS FAPIE FE5)
1, Al FEE FAA BNE it
2 A9 71&E& AAT

- Al FEE AHEYste] SVF NZE
= 2

- SVE AIZE 3 mL FAV] & FE31aL, 4
Q<o et

- o], AL ol8te] SEZF U

wefstel, e o Mk

dolole 22 QI A SR R)

SVE Al 6 mLE 435t 1 mL+& Al

2 53} AIE fIsl Bash, YyHA| 5

mL 8]

- A Be] 9§43 Transpose RT /
Matrase system (InGeneron, Houston,
TX, USA)

- HE S5 5 mL

- cell 4 ) 5 x10°% (no maximum cell
count)

3) 7 W

- FAF 5 mL

" A

1) BMAC

- Bone Marrow Aspiration Concentrate
(BMAQ): standard Orthobiologic
injection

- AF B FA A=

- &5 AFH FEH: the posterior superior
iliac spine (PSIS)

- centrifugation in an FDA approved

device (EmCyte GenesisCS Pure
BMAC®-60 mL)

2) AF|RolE 4}

- 10mL syringe containing: 1 mL of
depomedrol (40 mg/dL) and 6 mL of
normal saline
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= AT 1270E

» HEE(EEAN):

- ZA1F 167 221 Investigator’s decision, 12 Subject decision, 3 Lost to follow-up)
- BMAC 10 ©2H2 Investigator’s decision, 7 Subject decision, 1 Lost to follow-up)
- 2~H|Eo]= 1194 €21 Investigator's decision, 6 Subject decision, 4 Lost to follow-up)

= MRI score AJ&%H4]

Features Score Criteria Locations and maximum possible score Maximum
score
Pat LFC LTP Maximum
Cartilage loss Severity 0,1,2 None, partial, full
2 2 2 2 2 2 12
Extent 0,12 None, <50%, 250%
2 2 2 2 2 2 2
BME or Cyst Severity 0,12 None, moderate, severe
2 2 2 2 2 2 12
Osteophytes Sizefextent 0.1 Absent, present
1 1 1 1 1 1 6
alM bLM pLM oMM
Mensicus Severity 0,12 Normal, degenerated, tear I i 3 4 . 5 4 @
Mensicus Severity 0,1 <2mm, 22 mm
extrusion 1 i 2
ACL P MCL LCL
Ligaments Severity 0,12 Normal, degenerated, tear I 3 5 5 5 I §
Synovitis/effusion  Severity 0,12 None, moderate, severe
2 2
Prafemoral Suprapatellar Hoffa
Fat pad alt S| Severity 0,1 E I I I I
1 1 3

Maximum pessible total 69

Fig. 3 |MRIscoring system used. The MRIis graded from 0 to 69, withthe
higher number representing more severe grades of OA. Features: BME (bone

Meniscus, pMM, posterior horn of medial meniscus; ACL, anterior cruciate
ligament; PCL, posterior cruciate ligament; MCL, medial collateral ligament;

ey At

" Al T OIS X HE TH(INEY 5, FAHE of4) A)

- A&t TR A2 A 2] wS B SAo] Qi ae) B1sA gk
- Zule H 28
Ex A% B[EAE

Ehapy

56"8(38.6%)

BMAC: 17%(12.2%)
2H|Zo|E: 0H(0%)

;]iﬁj q4% 187(12.4%) iﬁ;ﬁéﬂggg?g@)

nes 49%(33.8%) iﬁgoét‘f%%?)
Ly Y 25%(22.9%) ;@ggéggggg
WIRAKE 6%.5% R

1678(14.7%)

BMAC: 199(17.8%)
AH|2o|E: 8%(7.4%)

874 23 ® 7157 (Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC 5) : NR
= EZ(VAS, NRS, KOOS-5%, WOMAC %)
D2 SREY AR 7[R HIHEE X|2(REL FAL $25 0|AX|)



NEC/A f D2 SHHY APIXILQE JINEBEE) X2(ZELL FAL 225 OAIRIE)

A BMAC IRt it
VAS change
1271€¥ & H3} -19.4 -24.3 -20.9 NS
AE|R0|E AL} AJo] 15 -3.4 - -
jordy 0.56 0.19 - -
KOOS pain change
1271€¥ & H3} 17.2 19.1 17.7 NS
AHZo|E FARR) 2}0] 1.4 -0.50 - -
pék 0.49 0.82 - -
BMAC, autologous bone marrow aspirate concentrate; UCT, allogenic human umbilical cord tissue
MSCs

.,
b o

Change from baseline in VAS pain score  ®
&
3

Baseline Month 1 Month 3 Month 6 Month 9 Month 12
Months since randomization

Change from baseline in KOOS pain score 8"

T T T T T T
Baseline Month 1 Month 3 Month 6 Month 9 Month 12
Months since randomization

» 22 X9/A(CRS, WORMS, MOCHART %)

- MRI score
A BMAC RO pat

MRI score

1271 & s} -0.40 0.53 0.30 NS
AH|EOo|E AL} Zfo] -0.69 0.23 - -

par NS NS - -

BMAC, autologous bone marrow aspirate concentrate; UCT, allogenic human umbilical cord tissue
MSCs
e P
- EQ-5D
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225 MEE 23 22 U K2 £5
s e ey
EQ-5D

A& 0.7(18:4_-1 ?85)13 0.7(17;1 ;)é()JIS O.7é16:4_-1 ?é()nz NR
1719 0.8(?14:4_'1 (())5)13 0.8(?14:i1 (())(.)())13 0.8(1r13:i'1 82())13 NR
3L 0.8(?]3:i1 (());))13 0.8211 :19%)013 O.8él7:"_'1 (())i())B NR
671Y 0.8_’()§ :-_F9(i.)014 0.8%3 :19(2.)014 O.8(2r71 :19(;.)013 NR
oY 0.8%:? =-_F8(1.)014 0.8%;3 =18(;.)014 O.8(2§ =18(i.)014 NR
12749 0.8_’()?1 =-_F9(;.)014 0.8%;3 =i9(;.)014 O.7?§ =i9(;.)013 NR

71et

= 2t As 1+

" AL 55 ANE AR QAOIA AW UA ghot 2t 2 o)A A2let

BMI, body mass index; Cl, confidence interval; HA, hyaluronic acid; KL, kellgren—lawrence classification of osteoarthritis; NR,
not reported; RCT, randomized controlled trial; WOMAC, western ontario and mcmaster universities arthritis index; KOOS,
knee injury and osteoarthritis outcome score; VAS, visual analogue scale; BMAC, autologous bone marrow aspirate
concentrate; UCT, allogenic human umbilical cord tissue MSCs
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Ren (2023)
T W&
A+EA = A5 RCT
= AS7IZE -
= A= S
» 72713 Zhongnan Hospital of Wuhan University
= NCT05019378

S Y
- A 6HERE BREY), IF A AT
- g7t 54

HIZHG6E)
N 6'8/12 site
(/o) 1/5
ol|(F# + FZHA}) 62.17 £ 6.34 (range 53 ~ 69)

normal weight (BMI 18 ~ 24.9) 37§
overweight (BMI 25 ~ 29.9) 39

= Ag7)E

- aged 35 ~ 70 years

- both knee joints with articular cartilage defect grades 1/I1
- body mass index (BMI) less than 35 kg/m *

= HjA|7]E

- serious medical disorders

- o]-of| major?t F5 Fdo] AANH FS

- Algt urdwt £410 & 918t mechanical 55

- Al B dsy Had

- At 378 ool TEY S|LFEA B IEEFAH|Z0|E AL Fofdl
- A 6711 ool 75 A ] thigt o[ e = open & A|EE R A0]
- A BOE AT 4 8l

f
)
oM,
o

. JEbAa}
- cartilage defect I, II based on MRI 3D imaging
A » A& = H|WAlE
D A5 A4 - no treatment

- BE 2000] small incisiond: tumescent solution
(0.9% saline solution supplemented with 2%
lidocaine, 8.4% sodium hydrogen carbonate,
and 0.1% epinephrine)s AHFZlo] AEAR] &
At

- 390k 200 ~ 250 mL

-39 ¥, 4RSI R Qs 28Rt

- Zepiet =

2) AR U 53

- Age|AIgieE 29 Al

- collagenase Type I (Washington Biochemical
Corp., NJ, USA) 4lo1A 37°C/30 &<t 583t
Z o7 sotslo] Fafet

- YAEF(B00 g /10 E7) o1 cell pellet <=
A3t to collect the cell pellet

- normal saline 0.9% to obtain 3 mL of cell
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solution containing 108 SVF cells for injection
into each knee joint
3) 7 i
- Sl 285 e 2YY
- 3 milliliters of cell suspension containing 10°
SVF cells &3] AR (18 gauge 1.5-inch
needle)
" FABE 247
= SEE(EEAH) NR
VY AT w Al B oA EE WS HCIHEY, T4 W o] A)
- A Edof| et S el
- 7, AUEHTF, DA, D EY A A T AT oWk T 8T 8l

o554 Axt » 7] 5(3/7H(Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC -5)
- WOMAC, Lysholm w7} Bla £7FK(Hd#PE 7157141

120 WOMAC Score
1 S
~—
ow aw 8w nw 16W 20w 24w
Time
100 Lysholm Score
ow 4w W nw 16W 20w 24w

Time

= EZ(VAS, NRS, KOOS-£%, WOMAC 5): NR
» 22 25/AFICRS, WORMS, MOCHART %)
- G4 H7HMRI A3

D BATANA AE Ee A7) AT

A3 ST H| 3t D
mean cartilage volume
-l 112.96 + 56.85 210.58 + 59.28 NS
37N 301.42 + 298.05" 198.94 + 71.22 NS
671¥ 279.58 + 277.99" 179.64 + 4532 NS
“p (.05
A3 A H| Wt D
total volume of cartilage
Ale A 4668.61 + 610.84 5264.40 + 613.30 NS
3704 5335.21 * 795.53" 5552.90 + 784.41 NS
(k=] 5483.52 + 817.97 5292.85 + 698.96 NS
"p<.01
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“p<.001

= @ WS 8 4] U NR

71Et = 3 g7} A3} 1-
= O|F 5 U=
- A AS
- ¥& 55 47 HEHA v
- random*H el sl HE&gt AA] J=
- 71570412 27t Blart opuw, 2k A3kl
- F B2 AH A ¢

BMI, body mass index; Cl, confidence interval; HA, hyaluronic acid; KL, kellgren—lawrence classification of osteoarthritis; NR,
not reported; RCT, randomized controlled trial; WOMAC, western ontario and mcmaster universities arthritis index; KOOS,
knee injury and osteoarthritis outcome score; VAS, visual analogue scale
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Tantuway (2023)
T W&

A4 = A7F3F RCT
. AT O S
. A7} olE
= 571 NR

Ardar = Avda
- A 5= ‘El"‘% SHAY 2R 1 (231 knee joints)
- A EL KL 1 ~ 3 55 S8 S/
= dE7|E
- 45A] ~ 854 431
- F& E= 259 o711 ol 55 A
-KL1 ~39 52 2349 sixt
- Eﬁ S 28671, 400 m 7], YA SolAts ], AdE LEAY YEl= 59 &

Z oft o] EEollA o2 ERKself report)
- A% A 71 (B ZAOIE 15 me/dD), A8 2L 587 7458 74 B,
PT/INR< 1.5¢ X‘V\J' APT ZF& 7141 E#f
- A3 WY AA 715 132 Q13 ezl WY 2 Aglo] gl= At
- At 371 o] o]l *Eﬂiol‘: = S|YFEAN] T ] FARE A g2 S
= HiA7|E
- 45A) ulqt 2 854 o] kAt
- 3 39 B9t A2 5] SHA A 1
- £ 7180] 10° 0|49l g
- BMI7} 35 o/}l Sk}
- 3 127119 57t W AL e -5 hol] tigh =8 oVE IRt & of=lo] Sl= 2t
- J,};Goﬂ q]o]- =X 7 p e d= S 7]. QL g].x].
- AlZsE B2 7|0 2 o]ojR = AHA = THA Agl sk}
-3 37H‘§ B FEEFAHEO|E OJOfE Ei= 5|UFE FAE W2 T4

- =4 714 A3 v 34 o]9 3k}
- HIV, HbsAg, HCV EX VDRL %4391 34}

A » SN = H|WAlE
D) A5 A3 - saline 5 ~8 cc £¢

- sedation/short general 7+ 5} S5 X% A

- 200 ~ 300 cc A% A3 g

- FH B9 BR

2) dHEY 2 55

- ZIHMEE]: In Class 11 Bio-HoodollA] A13Y
using direct ultrasonic cavitation (Australian
Patented Technology) AF&sto] o2 HE
SVF 223

- BAAE]: AR A%t

- 2% 4= autologous SVF (5 ~ 8 cc with
the cellular dosage of 5.0 x -107 cells with
the viability of ) 85% SVF cells)

3) 4 W AF =

" FHVE 3674
= SRR \R

" A% TR OIS B UHE WHCIIES, TR 014 4D
- T BFE A B2 gl

i
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- X]H]'o?:] HHCH]H [ o, ]

AEA AHgez 973k ‘4101] eXa|

W53 5o vehtt 4R B4 AIglont W Ps gt
=]

a4 A3 n 715(EX)7W4(Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC %)
L AL W P

KOOS
Ae & 43.25 + 12.13 35.15 + 10.20 0.19
1714 62.89 + 11.82 37.13 + 12.13 0.08
371 66.61 + 9.90 39.31 + 7.80 0.04
6714 71.76 + 9.38 47.14 + 7.15 0.02
12704 78.02 + 10.67 49.31 + 8.15 0.03
2471¥ 79.09 + 7.74 54.13 £ 6.14 0.0015
3670 78.49 + 6.54 59.19 + 5.14 0.003

= EZ(VAS, NRS, KOOS-5%, WOMAC %)

- = P a1 pRE pRE
E e (3%) B am @

VAS
A& A 8414056 - 731 +0.26 - <0.001
1714 7.72 + 0.52 0.001 7624012 < 0.001 0.04
3714 6.71 + 0.68 0.001 710+ 034 < 0.001 < 0.001
671 5.29 + 0.46 0.001 6.16+025 < 0.001 € 0.001
12709 4.24 +1.06 0.001 5424016 < 0.001 < 0.001
24704 3.35 + 0.95 0.001 421 +0.13 < 0.001 <0.001
3671 3.17 + 0.94 0.001 380+ 1.04 < 0.001 0.001

n A Z9/AAYACRS, WORMS, MOCHART %§) NR

= 2} Oh=E 9 4H0] A NR

71e} s A g7t A7 1+

[ ] O] oH/u'%‘—

- double b

=

lind

- BAAY T AF e £FOIA SVF S0l HAISkL s

- —J—H Q]Qcﬂ]/q )HX%

o] EebEttal =0t

BMI, body mass index; Cl, confidence interval: HA, hyaluronic acid; KL, kellgren-lawrence classification of osteoarthritis;
KOQOS, knee injury and osteoarthritis outcome score; NR, not reported; RCT, randomized controlled trial; VAS, visual analogue
scale; WOMAC, western ontario and mcmaster universities arthritis index
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Shevela (2022)

= W&
A4 = A53% nRCT
= A4L7]1%F NR
= A7} 2Alok
» A7L7]F Novosibirsk, Russia(NCT 02967874)
AL = A
- A 5 e STE Y 4209
- A EA
SATHSVE) v W7 HA) p-value
N 16 10
(/) 7/9 3/7
Uol(H+ + HFHAY 61 (57 ~ 64) 72 (60 ~ 77) (.05
BMI(B< + #FHAD)  29.9(28.1 ~ 33.0) 34 (29.8 ~39.2)
Rg stage 2~3 7 (44%) 3 (30%)
(KL Grade) 3~4 9 (56%) 7 (70%)
= dE7|E
- 40 ~ 85 A
- A 5 FHE Y 3EAHRg stage according to Kellgren-Lawrence)
- A 7R S
- A 59| vk AHS
= HijA7|E
- AEH, 3571, 7 AR Egto] Q= S}
- A7FHAS 344 7] Ag BAES 3Rt
- FAuEA] gt dH 27 = S}
- A 4759t I EEIAEH Ro|E okE AR TR}
- T Aok 2SR A A 77 ARYe] = AE-
A » A= = HWAE
1) A5 43 - hyaluronic acid (HA) (Fermathron
- =240 (tumescent liposuction) Plus 1.5%, 2 mL)
- FF 50 mL
- AFEL BEE
2) dAEE U 55
- A AR A
- 842 collagenase 1A (Sigma-Aldrich) 37%=
45523
- 5.7 £0.8 x 10
3) 74 W 3 mL, ultrasound guidance
m 2HTE ], 3,6, 12704
= SEE(EHAN) NR
A At ® Al T o RES Ee S TARIEEY, A o]4] A))

- g 27, B4 B E4F S 5 AR RS gl

- AL tfFE9] 3L FAF HQlof]| BEHY SATH

- SVF 3¢ 6 ~ 7AIZE & A& SA= FAFH Qo] 55 QlE #7718 543

- 3 F 4~ 5A7E 5 37.2 ~ 37.6%29] U|E: 27% (SVF FY3 THo] AL 74 =)
(A< NSAID £ E= A& glo] 52 &)

- FAF3Y B A @ 5 L S AR Aldetgl o, foj]gt xfo] gl

- wahA] SVF o] TAY b A4 92 v

94

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis

(Intraarticular Injection, Surqgical Implantation,



MEHE]

[ S

=] | al
- =

5 =5

A=

Mo
"
W

» 71554 )7MA(Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC §)

A H® AT p(AF) vl p (EF) p (&7
KOOS - 1) Symptoms
Al&d 46 (43 ~61) - 55 (46 ~ 64) - NS
1714 63 (52 ~ 70) NS 79 (61 ~ 86) NS NS
3714 64(61~82 <0.01 71(1~75) NS NS
i 7560~82) <0.01 68(44~79) NS NS
2719 79(4~82 <001 57(46~57) NS NS
KOOS - 2) Daily activity
AlEd  65(50 ~73) - 49 (41 ~ 53) - <0.05
171 71 (61 ~ 82) NS 72 (56 ~ 75) <0.01 NS
3704 78 (66 ~81) < 0.05 51 (44 ~66) NS <0.05
i 79(69~91) <0.01 56(53~065) NS <0.05
219 75(75~82 <0.05 5044 ~506) NS <0.05
KOOS - 3) Sport recreation
AlEd 30(18 ~ 45) - 20 (10 ~ 25) - NS
170g 38 (25 ~ 48) NS 35 (20 ~ 65) NS NS
3L 4530~500 <0.05 31(0~40) NS NS
671 5030 ~60) < 0.05 30(10~50) NS NS
2719 6530~700 <0.01  25(15~35) NS <0.05
*p(.05;**p (.01
= EZ(VAS, NRS, KOOS-E%, WOMAC %)
o — iy pRE pRE
AE A0 ey M0 e @7
VAS(100 points)
Aer 60 (48 ~ 75) - 60 (50 ~ 75) - NS
1714 50 33~60) <0.05 53 (30~ 065) NS NS
37 3025~60)  <0.01  53(35~065) NS NS
67Me 30(20~50)  <0.01  55(35~70) NS <0.05
1270 28(23~45) <0.01 60 (40 ~ 70) NS <0.05
KOOS - Pain
Aer 53 (40 ~ 61) - 47 (39 ~ 56) - NS
1714 67 (58 ~81) <(0.05 69 (61 ~381) <0.01 NS
37 75(53~86) <0.01 53(44 ~72) NS NS
671 7567 ~80) <0.01  53(42 ~75) NS <0.05
12709 7561 ~83)  <0.05 46 (42 ~50) NS <0.05
* p{.05; ** p{ .01
= 22 X9/AAY(ICRS, WORMS, MOCHART ) NR
= SRS 9 4o A
= = iy pRE pRE
AEEE Gy R0 e G
KOOS - The Quality of life
Aled 18.8 (16 ~ 25) 18 (0 ~ 25) NS
1714 22 (19 ~ 34) NS 25 (6 ~ 50) NS NS
37 38 (25 ~ 56) (0.01 25(5~50) (0.05 NS
6N 63 (25 ~ 75) (0.01  31(6~44) NS <0.05
1271 50 (25 ~ 62) <0.01 22 (0 ~ 44) NS NS

* p{.05; ** p(.01
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{total KOOS score)
- AT

Score

100 *+ *+

i ég

i

Before 1month 3 months 6 months12 months

therapy After therapy
- 8|
Score

Before 1 month 3 months 6 months12 months
therapy

After therapy

et . 2 w7 A 1
" O3AFE = glo
®»  funding: State registration in the Integrated National Information and
Reporting System of Research, development, and Technological Works No.
122011800324-4 and 122011900533-9, re-spectively
AR 5 A4S
- vl AR AT

BMI, body mass index; Cl, confidence interval; HA, hyaluronic acid; KL, kellgren-lawrence classification of osteoarthritis;
KOQOS, knee injury and osteoarthritis outcome score; NR, not reported; RCT, randomized controlled trial; VAS, visual analogue
scale; WOMAC, western ontario and mcmaster universities arthritis index
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Zhang S (2022)
s i
A4 = AFFF: RCT
m 27|17k 2013.5. ~ 2015.7.
» AA=ITE S
m A37|%: Zhejiang chinese medical university (ChiCTR2100052818)

AT w A
- QAR B ZE Y 1) 1261
- A 431 KL grade 2~ 3

AT H| W p-value
N 56 70
(/) 14/42 16/54 0.692
Uol(Fa + EFHAD 53.98 + 13.69 55.63 + 12.18 0.790
BMI (B + ¥EZHA) 23.73 + 2.99 23.86 + 2.55 0.447
KL grade 2~3 2~3

» JE7]E:

- American Rheumatism Association Revised Classificationo4] F£-E2ZTEJo] sjdsh= A}
- KL grade 2 ~ 39°] sfigst= S}

- 20 ~ 854] Ato]9] A<l

- 5o]&Ql 4 HElo] gl= A

= HiA7]E

- 25 AR 949 =4 7 SA7E = A
- @H-G o = e 53 2 HAIAS 3

- Fute] A FA Ao st SA;

- A7PH G AgR}

- FZ 54 o[ oI5 HgEo] = At

- 35 o|yjo]l A = AR AH|ZO|EE F-85 &}
- 67 ool 5 & 2 A

- EE A gd 2 QEA BAsE 55-E 7 &R

AHPH  m ZAAE: SVE BEATY FAH33](18)/19)) = HWAlE S|UFEA WA A
D) A7 A3 - T AT
- B3 QAHeiprt &3 - Shof| 3 33 AL
- 2401 5F A3Y(10 mg/ml lidocaine (10 ml)
- 3= 40 mL
- FFES: BER
2) dAEY 2 55
- AHHEEE): 3 ~ 53] A|A with PBS containing penicillin at a
2% concentration £¥2] 1000 rpm 5 &
- 443 1% collagenase type IV at 400 rpm and
37°C for digestion
- 100-mesh cell sieve &5l /W2 (1200 rpm /5 B
- 2% SVF 5 mL
3) 4 HH
- YPE7R] FANEIE A 4 4.84 + 1.61 x 109
= A
- Qg /7L Al A, Ale 12, 24, 36, 60711€¥
» SEHE(EEM: SVF 561 & 5 2=t
FHE 5 75 e SAE 3, Bl 39
lost of follow up: M- 25
25 BEEY AR T NS XR@EUU S, $85 OMAIR)



NEC/ / =

Hiu

SEH IPIXILR 7122 e Xz (2t

—

HZU FAL 2% 0|AX|R)

=
b w AEY B QS
A} w ALY WA DAY gl
484 = 7S(EA)NA(Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC &)
a7 Pk ZA7 H| 77 Jozis
WOMAC total score
A& A 33.24 + 21.93 28.44 + 18.23 0.229
12714 18.02 + 18.877 28.27 + 21.07 0.010
2471Y 20.57 + 20.13" 31.28 + 22.33 0.008
36704 23.14 + 21.0%° 33.36 + 22.88 0.012
60 714 27.04 + 22.47 36.05 £ 22.52 0.024
“Significant improvement from baseline (o < 0 .05)
*Significant improvement from baseline (o < 0.01)
*Significant improvement from baseline (p < 0.001)
m E2(VAS, NRS, KOOS-5%, WOMAC %)
- = pRE iy iy
A A 2%) i 2%) &
VAS(10%)
Ale A 3.96 + 1.46 - 3.55 £ 0.91 - 0.121
127719 2.04 + 1.78" €0.001 3.50 + 1.39 NS {0.001
247M¥ 2.43 £ 1.66" {0.001 3.73 + 1.29 NS {0.001
3671¥ 2.86 + 1.837  <0.001 3.95 + 1.23 NS 0.001
60714 2.86 + 1.8%° <0.01 3.63 +£1.18 NS <0.001
“Significant improvement from baseline (p < 0.01)
TSignificant improvement from baseline (o < 0.001)
= 22 ZH/AH(CRS, WORMS, MOCHART -5)
- B A%
A\ 3E FAHn = 51) H| 2 = 64) Pk
Total cartilage volume (mm?)
Ale A 16,467.89 + 2,739.13 15,718.20 £+ 2,071.90 0.109
60714 15,121.11+ 3,174.45 13,473.30 + 2,489.59 0.003
Full-thickness defect
Decrease 3 (5.9%) 0 (0%)
No change 44 (86.3%) 52 (81.3%) 0.043
Increase 4 (7.8%) 12 (18.8%)
KL grade
Decrease 0 (0%) 0 (0%)
No change 43 (84.3%) 51 (79.7%) 0.524
Increase 8 (15.7%) 13 (20.3%)
= SR} PRSE 9 4] A NR
et wd kA 1

= ofohgE 5 -

» supported by Zhejiang Provincial Natural Science Foundation of China under Grant No. IQIGH270007, National
Natural Science Foundation of China under Grant No. 81873324 and National Natural Science Foundation of

China under Grant No. 81603639
- 2} 33] 4ol digt s 7o) gt

BMI, body mass index; Cl, confidence interval, HA, hyaluronic acid; KL, kellgren—lawrence classification of osteoarthritis; NR,
not reported: RCT, randomized controlled trial; VAS, visual analogue scale; WOMAC, western ontario and mcmaster
universities arthritis index
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Zhang Y (2022)
T W&
A+EA = AFFH RCT
m 71717} January 2018 to May 2021
» A7t =
» 9717]3: Zhejiang Provincial People’s Hospital
ChiCTR2100042930

AT w AT
- AR o B8 A9 8195
- A E43: KL grade 2~ 3

A IEnAT p-value
N 47 48
(/) 18/29 20/28
Ho|(gd + EEHA 50.83 + 10.88 52.87 + 9.35
BMI(B¢ + H=WX]) 22.67 +3.68 23.58 + 4.19
KL grade 2~3 2~3
n AE7]E
- y_,._x-l X]E Nﬁﬂ

- “:I"‘g“"]‘;q H‘A-’] /g—o v © 047]]— /g%]

- 108 VASOIA 27] 55 Ak 44 o1

A7

- 223 WS, Pl 247 AW MRI & go] of#ie 24t

- W 0t 5 5550l thE A dkle] EAsks et

- A8k ol (e} ko] Y

- 32 30 Y ST EAL B o2 oFel] AW FAF A RS T2 21

- 2 e oL T

AT W BAA: SVF TR 41 (13) HIIAS: SRR B A
1) A7H 43 " 2ow pet wag 24

- 339} A Alg

- A3 9 BROA

- A3 100 ~ 150 mL A

2) e 2 55

- A= AlHg

- A48 8443519 incubator 37% 30&

- centrifuged at 1000 rpm, 10%(Eppendorf
5810R, Germany)

- 2% SVF 4.5 mL (volume up with saline)

3) Y U

- 255} Rk AT A

(Fofwl AL 5 4.84 + 1.61 x 109

. AR
- ok A A AE T 1,6, 12709
= SREEEAR) NR

PAY W APTY B 9E
23w AR Bl A, 220, BA0E A 5 5 0 9l
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i
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BEE IR 7[LEHEE X2 (2B FAL 25 0[4X|=)

& W&
T84 = 7SN A (Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC &)
A3t EXE] v W 2
e SEAR =R 7} P =71 P
= og}\ (@;’5—_) = L—)]%I\ (/—‘(j;'(—)‘_) (E'Z_]:)
Womac stiffness
Al&eA 283 +0.75 - NR - NR
1714 vV <0.001 A NS NR
K12 37Me vV <0.001 A <(0.01 NR
6714 vV <0.001 A <(0.01 NR
12704 0.93 + 0.94 <0.001 A <(0.01 NR
Ale A NR - NR - NR
1714 vV <0.001 A <0.001 NR
KL3 37Mg vV <0.001 A <0.001 NR
6714 vV <0.001 A <0.001 NR
12704 Y <0.001 A <0.001 NR
Womac function
A& A 24.66 +3.12 - NR - NR
1714 V4 {0.001 W4 NS NR
KL2 3704 v {0.001 A NS NR
6714 V4 <0.001 A <(0.01 NR
12704 10.14 £+ 2.24 <0.001 A <0.001 NR
Ale A NR - NR - NR
1714 V4 <0.001 W4 NS NR
KL3 37he V4 <0.001 A NS NR
6714 V4 <0.001 A <(0.01 NR
12704 V4 <0.001 A <0.001 NR
knee ROM
Ae A 123.72 +3.44 - 125.59 + 5.83 - NR
1714 JAN <0.001 125.24 + 4.15 <(0.01 NR
KL2 3704 A {0.001 v NS NR
6714 JAN {0.001 W4 NS NR
127§E  137.82 + 3.44 <0.001 V4 NS NR
A& A 114.21 +5.97 - 114.75 + 5.54 - NR
1714 JAN <0.001 120.46 + 4.90 <0.001 NR
KL3 37he JAN {0.001 W4 NS NR
6714 JAN {0.001 W4 NS NR
1270 130.62 £ 5.72 <0.001 \V4 NS NR
%/4, | - P
T AT |4 ol Bg gt s
|| i1 T
RES
bt =g, LT ® o e
e =
’ Baseline lmlnlh lmlmh 6 month lZmleh ! B. I;» 1 J th 3 [m 6 ‘ th 12 ‘ th
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555 MEE ol S8 Y X F5
W&
= E=(VAS, NRS, KOOS-£%, WOMAC %)
FATE Ll ot
= SEAR =R 7F PRk =R 7F p#
bl O%)\ (@;’5—‘) bl O%)\ (@L’B—A) (%Z_]:)
VAS (10)
Ala A 4.3 £ 0.46 - NR - NR
1704 v {0.001 v (0.01 NR
K12 3714 v {0.001 A NS NR
(Ydik=! v {0.001 A NS NR
12714 1.59 + 0.93 {0.001 A (0.01 NR
A& A 6.04 +0.61 - NR - NR
1704 v {0.001 v (0.001 NR
KL 3 371 v {0.001 A NS NR
(Yik=! v {0.001 A NS NR
12709 2.88 + 0.78 {0.001 A (0.001 NR
Womac pain
A& 938 +0.96 - NR - NR
1704 v {0.001 v NS NR
K12 37h4 v {0.001 A NS NR
671 v {0.001 A {0.001 NR
1271 2.69 +1.02 {0.001 A {0.001 NR
Ale A NR - NR - NR
1784 v < 0.001 v NS NR
KL 3 371 v {0.001 A {0.01 NR
671 v {0.001 A {0.001 NR
1271 v {0.001 A {0.001 NR
» 22 Z8/AAYICRS, WORMS, MOCHART %)
- MRIZ#
A3 ZA p #* v p #
(KL 2 grade)
Volume of defective cartilage (mm?)
1) MF
A& A 173.82 + 63.41 183.82 + 48.24
671 123.13 + 46.87 <.001 197.64 + 48.89 0.374
12709 84.00 + 32.30 (52% V)  <.001 209.02 + 48.30 0.114
2) LF
Ale A 146.10 + 61.17 140.82 + 43.70
671 116.49 + 51.34 (.05 148.13 + 42.87 0.545
12714 94.73 + 4555 (35% V)  <.001 154.00 + 43.56 0.281
3)T
Ale A 147.91 + 61.35 137.32 + 59.12
671 127.76 + 57.33 318 151.97 + 63.42 0.318
1270 112.80 + 56.09 24% V)  .085 165.57 + 66.04 0.085
4) MT
A& A 139.72 + 46.15 133.01 + 35.21
671 95.43 + 31.56 <.001 142.19 + 33.79 0.418
1270 64.18 £ 21.40 (54% V)  <.001 154.45 + 37.19 0.076
5 LT
A& A 119.87 + 32.51 129.20 + 38.74
671 101.62 + 30.18 .055 137.11 + 39.48 0.553
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T &

12714 88.66 + 28.04 (26% V) (.05 142.37 + 39.00 0.320
6) P

Ale A 137.29 + 53.30 139.49 + 36.09

6714 117.78 + 46.70 .347 148.49 + 36.94 0.589

1270 102.15 + 43.47 26% V)  .095 158.32 + 37.93 0.270
Size of defective cartilage (mm?)

1) MF

Ae A 353.86 + 122.99 356.83 + 91.08

k=] 257.17 + 95.64 {0.001 382.42 + 92.72 0.384
1271 182.22 + 67.00 {0.001 402.29 + 91.64 0.124
2) LF

Ale A 302.77 + 101.75 275.08 + 84.19

671 244.22 + 96.33 {0.05 291.72 + 82.19 0.474
1271 199.93 + 86.07 {0.001 308.61 + 82.01 0.152
3)T

Ale A 309.72 + 99.22 279.60 + 121.65

671 262.86 + 97.90 0.172 298.40 + 122.40 0.676
1271 222.52 + 98.57 {0.05 308.89 + 119.60 0.512
4) MT

Ae A 281.79 + 80.48 257.93 + 59.75

671 206.20 + 63.30 {0.001 287.87 + 58.95 0.129
1271 146.15 + 45.47 {0.001 318.45 + 58.71 0.003
5 LT

Ae A 256.78 + 64.51 255.47 + 74.88

671 209.44 + 56.13 <0.05 270.05 + 76.14 0.566
1271 178.79 + 54.55 {0.001 286.76 * 74.68 0.218
6) P

Ale A 292.45 + 106.74 277.21 + 61.16

671 247.55 + 89.12 0.268 293.81 + 64.78 0.572
1270¥ 213.88 + 82.64 0.057 307.47 + 62.35 0.299
Volume of healthy cartilage (mm?)

1) MF

Ale A 3102.37 + 435.02 3164.07 + 411.84

671 3231.87 + 451.13 0.279 3139.72 + 412.82 0.829
1271 3317.69 + 447.02 0.073 3107.26 + 413.46 0.615
2) LF

Ale A 3070.04 + 428.12 3077.84 + 431.44

671 3116.65 + 422.88 0.557 3067.12 + 426.18 0.927
1271¥ 3179.09 + 426.00 0.343 3044.24 + 430.33 0.776
3)T

Ale A 2568.48 + 406.67 2607.93 + 504.48

671 2617.60 + 408.53 0.645 2589.15 + 500.17 0.891
1271 2658.51 + 410.85 0.412 2573.91 + 501.18 0.805
4) MT

Ale A 1647.92 + 200.24 1680.74 + 196.00

671 1720.68 + 197.61 0.178 1650.56 + 190.03 0.568
1271 1783.31 + 202.94 (8%)  <0.05 1618.74 + 193.26 0.247
5 LT

Ale A 1613.65 + 147.04 1672.37 + 192.72

671 1656.77 + 150.76 0.284 1651.50 + 193.01 0.693
1271 1694.24 + 150.56 (5%)  <0.05 1629.21 + 188.67 0.409

6P
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T &

Ale A 2304.81 + 181.21 2332.80 + 220.41

671 2354.98 + 182.95 0.304 2307.06 + 221.86 0.671

1271 2394.72 + 180.11 0.067 2286.39 + 219.81 0.442
Thickness of defective cartilage (mm)

1) MF

Ale A 1.53 + 0.23 1.63 + 0.24

k=] 1.16 £ 0.20 {0.001 1.78 + 0.24 0.04
1271 0.92 + 0.18 (40%V) {0.001 1.90 + 0.23 0.001
2) LF

Ale A 1.46 + 0.30 1.52 + 0.29

671 1.25 £ 0.27 {0.05 1.57 £ 0.32 0.588
1271 1.17 £ 0.26 (20%V) (0.001 1.60 + 0.33 0.361
3)T

Ale A 1.45 + 0.25 1.37 £ 0.21

671 1.34 + 0.23 0.153 1.40 + 0.22 0.518
1270¥ 1.25 + 0.21 (14%V) {0.05 1.44 + 0.22 0.227
4) MT

Ale A 1.43 £ 0.26 1.49 + 0.40

671 1.15 £ 0.23 <0.001 1.58 + 0.40 0.509
12714 0.96 + 0.22 (33%V) <0.001 1.64 + 0.41 0.272
5 LT

Ae A 0.96 + 0.22 1.39 £ 0.27

671 1.22 + 0.19 <0.05 1.43 + 0.27 0.603
1271 1.13 + 0.18 (16%V) {0.001 1.46 + 0.28 0.399
6) P

Ale A 1.29 + 0.19 1.30 + 0.17

671 1.10 £ 0.16 <0.05 1.35 £ 0.16 0.463
12719 1.01 £ 0.15 (22%V) <0.001 1.40 + 0.17 0.169

MF, medial femoral condyle; LF, lateral femoral condyle; T, femoral intercondylar; MT, medial tibia condyle; LT,

lateral tibia condyle; P, patella

A3 A p # H| p

(KL 3 grade)
Volume of defective cartilage (mm?)

1) MF

Rl 278.10 +£ 110.58 267.43 + 73.34

6714 198.80 + 79.19 <0.05 286.20 + 77.66 0.406

12704 130.30 + 49.56 (53%) <0.001 306.14 + 76.03 0.100
2)LF

Rl 229.23 + 94.05 240.85 + 96.23

67He 190.17 + 79.75 0.111 256.56 + 97.23 0.629

12704 162.17 £+ 70.92 (29%) <0.05 264.44 + 105.07 0.788
3)T

Ale A 196.75 + 77.85 214.74 + 75.26

67He 166.80 + 69.83 0.179 233.95 + 77.94 0.529
12704 141.78 + 59.94 (28%) <0.05 251.24 + 80.86 0.245
4) MT

A& A 200.96 + 48.48 187.72 + 31.95

6714 135.99 + 26.49 <0.001 202.21 + 29.26 0.108
12714 95.11 + 19.93 (53%) <0.001 216.26 + 37.27 0.007
5 LT

P 154.40 + 48.17 152.32 + 50.11

6714 131.21 + 44.61 0.087 168.41 + 51.88 0.448

Hi
i

2 BUHY AL I LEULE XZREYU FA, 225 OFIR)



NEC / B2 SN XPTIX[LQE 7| 2SS X|S(ZHLLY FAL 25 0[AX|R)
TE W&

12714 110.57 £ 39.86 (28%) (0.05 182.72 + 54.90 0.171
6) P

Ale A 140.84 + 56.97 160.01 + 58.53

671E 117.97 + 49.49 0.126 174.43 + 61.54 0.563

12714 98.75 + 42.84 (30%) {0.05 186.20 + 63.81 0.306
Size of defective cartilage (mm?)

1) MF

Ala A 525.43 + 167.38 480.77 + 131.81

67Mg 408.84 + 144.89 (0.05 512.16 + 135.12 0.486

12719 286.18 + 108.47 (46%)  <0.001 542.38 + 136.31 0.177
2) LF

Ala A 459.71 + 176.88 477.24 + 187.46

k! 390.81 + 153.97 0.144 503.78 + 187.78 0.674

12704 339.47 + 144.43 <0.05 530.49 + 189.86 0.710
3)T

Ale A 410.31 + 152.60 421.14 + 148.53

k! 352.21 + 139.03 0.189 451.43 + 145.69 0.604
12714 304.62 + 121.47 {0.05 478.47 + 147.10 0.333
4) MT

Ale A 410.59 + 88.53 368.70 + 65.61

67Mg 290.12 + 51.28 <0.001 387.01 + 60.22 0.319
12714 208.12 + 42.70 (49%)  <0.001 412.67 £ 75.35 0.036
5 LT

Ala A 333.83 + 98.97 306.34 + 87.99

67Mg 283.62 + 89.28 0.070 324.18 + 92.46 0.633
1271 238.78 + 81.67 <0.001 338.17 + 108.00 0.437
6) P

Ale A 320.57 + 112.90 302.71 + 106.39

67Me 250.71 + 100.31 0.083 330.44 + 107.92 0.533
1278 209.57 + 84.85 {0.05 354.39 + 113.11 0.261
Volume of healthy cartilage (mm?)

1) MF

Ale A 2382.20 + 314.39 2351.03 + 235.53

67Me 2540.67 + 323.21 0.105 2317.02 + 239.61 0.622
1270 2712.22 + 343.55 (14%)  <0.05 2291.33 + 241.71 0.391
2) LF

Ala A 2379.37 + 235.44 2421.01 + 324.67

67Mg 2472.52 + 270.39 0.241 2388.35 + 318.51 0.727
1271 2562.15 + 276.73 <0.05 2363.33 +322.17 0.540
3)T

Aa A 2190.18 + 198.06 2289.15 + 308.65

67he 2261.72 + 210.30 0.256 2247.38 + 310.62 0.637
1271¢ 2323.74 + 226.45 (0.05 2220.16 + 306.64 0.401
4) MT

Ala A 1350.22 + 113.84 1368.12 + 91.07

67Mg 1477.44 + 94.51 <0.001 1349.76 + 101.26 0.512
12714 1596.10 + 96.12 (18%) < 0.001 1335.96 + 108.87 0.273
5 LT

Ale A 1384.14 + 92.13 1363.31 + 117.82

67Me 1438.02 + 94.16 0.058 1336.30 + 121.08 0.438
1271 1473.00 £ 97.45 (0.05 1312.25 + 109.98 0.128
6) P
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Ae A 1686.92 + 117.79 1626.33 + 154.17

671 1771.54 + 112.93 0.016 1599.34 + 149.72 0.541
1271 1847.87 + 117.22 {0.001 1564.71 + 155.23 0.174
Thickness of defective cartilage (mm)

1) MF

Ale A 1.72 £ 0.32 1.60 + 0.37

671 1.34 £ 0.25 <0.001 1.70 + 0.36 0.401
1271 1.03 £ 0.23 <0.001 1.77 £ 0.35 0.123
2) LF

Ale A 1.74 + 0.28 1.73 + 0.26

671 1.53 £ 0.25 {0.05 1.82 + 0.26 0.300
1271 1.36 £ 0.23 {0.001 1.90 + 0.25 0.109
3)T

Ale A 1.55 + 0.30 1.51 + 0.37

671 1.34 £ 0.28 {0.05 1.62 + 0.37 0.459
1271 1.19 £ 0.27 {0.001 1.71 £ 0.36 0.172
4) MT

Ale A 1.62 £ 0.21 1.56 + 0.33

671 1.27 £ 0.19 <0.001 1.63 + 0.31 0.459
1271 0.99 +0.14 {0.001 1.68 + 0.33 0.241
5) LT

Ale A 1.47 + 0.27 1.54 + 0.39

671 1.31 £ 0.24 0.03 1.63 + 0.38 0.598
1271 1.16 £ 0.23 <0.001 1.69 + 0.38 0.368
6P

Ale A 1.41 £ 0.20 1.55 + 0.29

671 1.23 £ 0.19 {0.05 1.61 £ 0.29 0.588
12719 1.09 + 0.19 <0.001 1.69 + 0.30 0.253

MF, medial femoral condyle; LF, lateral femoral condyle; T, femoral intercondylar; MT, medial tibia condyle; LT,
lateral tibia condyle; P, patella

A3 A H| Wt
MRI ©= KL 2 KL 3 KL 2 KL 3
complete or hypertrophic repair tissue filling of the defect
12 (41.38%) 1(4.17%)
most of repair of cartilage defects
13 (44.83%) 18 (75.00%) 5 (18.52%) 1(4.17%)
- WORMS change
k3 A p B H| i p
(KL 2 grade)
WORMS
1) total
Ale A 54.86 + 8.15 55.69 + 10.25
67HE 45.24 + 7.52 <0.001 63.52 £ 11.79 0.009
12714 40.48 £+ 7.28 <0.001 66.90 + 11.15 <0.001
2) Cartilage
Ale A 26.48 + 3.43 26.41 + 4.48
67HE 19.38 + 2.91 <0.001 28.59 + 4.73 0.078
12714 15.17 £ 2.96 <0.001 30.48 £ 4.82 0.002
3) Marrow abnormality
A& A 3.48 + 1.35 4.46 + 1.25

SUEY AVILRY 7222 XZ(ZEGU FAL &5 01MRR)
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6714 6.31 £ 2.16 <0.001 7.54 + 0.83 <{0.001
1271€ 6.76 £ 1.57 <0.001 7.67 + 0.64 <0.001
4) Bone cysts

Ale A 2.31 £ 1.02 2.13 £ 1.19

6714 1.76 £ 0.94 <0.05 2.38 + 1.01 0.409
1271€ 1.69 £ 0.91 <0.05 2.89 + 0.71 0.036
5) Bone attrition

Ale A 1.03 £ 0.93 1.38 + 0.86

6714 0.90 £ 0.80 0.535 3.17 + 1.34 <0.001
12714 0.83 + 0.75 0.353 3.38 + 1.01 <0.001
6) Osteophytes

Ale A 19.97 £ 3.99 20.21 + 4.90

6714 19.69 + 4.07 0.799 20.59 + 5.15 0.775
1271€ 19.59 + 4.03 0.726 20.76 *+ 4.87 0.669
7) Menisci

Ale A 0.83 £ 1.12 0.97 £ 0.94

6714 0.59 + 0.81 0.325 1.10 +£ 0.94 0.579
1271€ 0.55 £ 0.77 0.261 1.24 + 0.87 0.253
8) Ligaments

Ale A 0.07 £ 0.25 0.14 £ 0.35

671¥ 0.03 £ 0.18 0.538 0.17 £ 0.38 0.723
1271€ 0.03 £ 0.18 0.538 0.24 + 0.44 0.324
9) Synovitis

Ale A 1.10 £ 0.71 0.97 £ 0.73

671¥ 0.93 + 0.74 0.374 1.21 £ 0.73 0.212
1271€ 0.90 £ 0.71 0.286 1.34 + 0.61 0.037
"Significant improvement from baseline (p < 0 .05)

k3 A p # H| i p

(KL 3 grade)
WORMS

1) total

Ae 75.67 + 10.44 73.33 £ 9.92

67He 64.33 £ 9.09 <0.001 81.88 + 8.19 0.002

12714 57.46 £ 8.03 <0.001 84.04 + 7.31 < 0.001
2) Cartilage

Ale A 34.33 + 5.89 34.08 + 5.12

67he 25.75 + 4.39 < 0.001 35.96 + 4.39 0.18

12714 19.58 + 3.83 <0.001 37.17 £ 3.18 0.017
3) Marrow abnormality

Ale A 4.42 £+ 1.11 4.46 £ 1.25

6714 3.25 £ 0.88 <0.001 7.54 + 0.83 < 0.001

12714 2.88 + 0.60 <0.05 7.67 £ 0.64 < 0.001
4) Bone cysts

A& A 3.71 £ 0.68 3.33 £ 0.76

6714 3.04 + 0.68 <0.05 3.67 £ 0.48 0.078

12784 2.91 £ 0.70 <0.05 3.79 + 0.41 0.014
5) Bone attrition

Ale A 2.50 £ 0.65 2.21 £ 0.78

67He 2.38 £ 0.63 0.500 4.79 £ 1.14 < 0.001

12784 2.25 £ 0.60 0.179 4,96 + 1.08 < 0.001
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6) Osteophytes
Ale A 27.08 + 4.75 26.29 + 5.86
670 26.67 + 4.76 0.766 26.58 * 5.56 0.86
12704 26.63 *+ 4.68 0.743 26.83 + 5.28 0.738
7) Menisci
Ale A 1.67 + 1.28 1.42 + 0.72
6714 1.50 £ 1.08 0.628 1.54 + 0.66 0.532
12704 1.54 + 1.18 0.716 1.67 + 0.56 0.186
8) Ligaments
Ale A 0.17 £ 0.37 0.29 + 0.46
6714 0.13 £ 0.33 0.669 0.33 + 0.48 0.762
12704 0.08 + 0.28 0.393 0.42 + 0.50 0.376
9) Synovitis
Ale A 1.79 + 0.64 1.25 + 0.68
670 1.63 + 0.75 0.436 1.46 £ 0.59 0.260
12704 1.58 + 0.76 0.330 1.54 + 0.51 0.098

“Significant improvement from baseline (p < 0 .05)

- MOCART change
e maximum =A<, n (%) E= mean Hl W+, n (%) = mean
score KL 2 KL3 KL 2 KL3
MOCART
6714 52.93 + 13.87 46.46 + 10.05 25.37 + 12.40 17.71 + 13.43
mean *+ SD -
12714 62.07 £12.83 57.08 £ 11.98 22.41 + 9.94 13.54 + 6.34
1.9 A A=
Ll 20 0 (0) 0 () 00 0 (0
H| 54 15 9(31.03)  51(20.83) 2 (7.41) 0(0)
o SELoMde 10 1241389 96750  4(48D 2833
7 _g acent e
=22k - % of the
z;e:jc;ﬁé“h 5 7QL14) 7917 114074  7(29.17)
pubehondral, 0 1345  3(1250)  10(37.04) 15 (62.50)
XA 20 2(6.9 1(4.17) 0(0) 0(0)
H| 54 15 10 (34.48)  8(33.33) 2 (7.41) 0(0)
- SELOMdE g 134483 1064160 33LID 117
127 g Jjacent e
=22k - % of the
z;;c;ﬁé“h 5 431379 4(1667) 11(40.74)  6(25.00)
Subchondral
bone expoced 0 0 (0) 1(4.17) 11(40.74) 17 (70.83)
2.549 AE3e] S A
XA 15 7 (21.14) 4 (16.67) 0(0) 0(0)
Er Al
e 10 17(58.62)  10(41.67)  5(18.52)  3(12.50)
67NY  Defect visible ‘¢ 50% of
length of the repair 5 3(10.34) 7(29.17) 11(40.74)  7(29.17)
tissue
Defect visible ) 50% of
length of the repair 0 2 (6.90) 3(12.500  11(40.74)  14(58.33)
tissue
= DR APIRQH TSRS X|2 (MR AL £25 0[4X|2) 107
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24 15 14 (48.28) 7 (29.16) 0 (0 0 (0)
244
e ™™ 10 12(41.38)  9(37.500  4(14.81)  3(12.50)
1270 Defect visible < 50% of
i(iength of the repair 5 3 (1034) 6 (2500) 12 (4445) 6 (2500)
Defect visible ) 50% of
fength of e repar 0 0(0) 2(833)  11(40.749)  15(62.50)
3. A=A 31H
Surface intact 10 16 (55.17) 13 (54.17) 1 (3.70) 0 (0)
Surface
; damaged
O 6% ol rpar tie g 11(37.93)  9(3750) 14(51.85)  8(3333)
»50% of repair tissue
j;pth or total 0 2 (6.90) 2 (8.33) 12 (44.45) 16 (66.67)
eneration
Surface intact 10 19 (65.52) 16 (66.67) 1 (3.70) 0 (0)
Surface
damaged
1278 (ol repir s 5 10(3448)  7(29.16)  12(4445)  7(29.17)
» 50% of repair tissue
igth or total 0 0 (0) 1(4.17) 14 (51.85)  17(70.83)
eneration
4. Structure of the repair tissue
Homogeneous 5 20 (68.97) 16 (66.67) 9(33.33) 5(20.83)
612 Inhomogeneous
or cleft 9(31.03) 8 (33.33) 18 (66.67) 19 (79.17)
formation
Homogeneous 5 23 (79.31) 19 (79.17) 8 (29.63) 7 (29.17)
12749 Inhomogeneous
or cleft 0 6 (20.69) 5(20.83) 19 (70.37) 17 (70.83)
formation
5. Structure of the repair tissue
Normal 30 2 (6.90) 14.17) 2 (7.41) 14.17)
6709 Nearly normal 15 20(68.96) 16 (66.67)  7(25.92)  5(20.83)
Abnormal 0 7 (21.14) 7 (29.16) 18 (66.67) 18 (75.00)
Normal 30 7 (24.14) 3 (12.50) 2(7.41) 0(0)
12789 Nearly normal 15 18(62.07) 17(70.83)  6(22.22)  5(20.83)
Abnormal 0 4 (13.79) 4 (16.67) 19 (70.37) 19 (79.17)
6. Subchondral lamina
61 Intact 5 21 (72.41) 17 (70.83) 12 (44.44) 7 (29.17)
Not intact 0 8(27.59 7(29.17)  15(55.56) 17 (70.83)
12719 Intact 5 21(72.41) 20(83.33) 7(37.04)  4(16.67)
= Not intact 0 827590  4(16.67) 17(62.96) 20 (83.33)
7. Subchondral bone
G Intact 5 82759  8(3.33)  6(222  6(25.00
Not intact 0 8 (27.59) 11 (45.83) 21 (77.78) 18(75.00)
12719 Intact 5 21(72.41) 16 (66.67) 4(14.81) 4(16.67)
= Not intact 0 21(72.41)  13(54.17) 23(85.19) 20 (83.33)
8. Adhesion
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9 No 5 18(62.07)  12(50.00)  8(29.63) 7(29.17)
Yes 0 11(37.93)  12(50.000 19(70.37) 17 (70.83)

1219 No 5 18(62.07)  16(66.67)  6(22.22) 6 (25.00)
Yes 0 11(37.93) 8(33.33) 21(77.78)  18(75.00)

9. Synovitis

e No synovitis 5 9(31.03) 2 (8.33) 9(31.03) 4(16.67)
Synovitis 0 20(68.97)  22(91.67) 20(68.97) 20 (83.33)

12749 No synovitis 5 8 (29.63) 7 (29.17) 6(22.22) 6 (25.00)
Synovitis 0 19(70.37)  17(70.83)  21(77.78) 18 (75.00)

= 4 WS 9 4] I NR

7let WA g7 AT 14+
= oSS 5 -

supported by grants from the National Natural Science Foundation of China (81672769)
and Zhejiang Medical and Health Science and Technology Project (Grant No. 2017KY204).

BMI, body mass index; Cl, confidence interval; HA, hyaluronic acid; KL, kellgren-lawrence classification of osteoarthritis;
KOQS, knee injury and osteoarthritis outcome score; MOCART, magnetic resonance observation of cartilage repair tissue; NR,
not reported; RCT, randomized controlled trial; SVF, stromal vascular fraction; VAS, visual analogue scale; WOMAC, western
ontario and mcmaster universities arthritis index; WORMS, The Whole-Organ Magnetic Resonance Imaging Score
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Garza (2020)
T W&
AEA = A715F RCT
= A717F2016.7. ~ 2017.9.
= At=7t vl
» Q7] Pennsylvania Rothman Orthopaedic Institute 5 tH7]3% G371
NCT02726945
A+ » Aot
- R o B A S 391
- A E KL 2 ~ 3
_T_’_%-‘%k SVF—(S_ H Zi‘g‘% SVF H]J—J—’_TfiL p'VZ]UE’
N 13 13 13
(/) 7/6 4/9 6/7 NR
Uol(Bd + EFHA) 595+ 11.7 605+79  57.1+09.1 NR
BMI(E+ + E5HX) 288 +4.3 27.6 £ 4.1 27.1 £ 2.7 NR
KL grade 2 30.8% (4) 30.8% (4) 30.8% (4) NR
3 69.2% (9) 69.2% (9) 69.2% (9) NR
Knee Right 69.2% (9) 76.9% (10) 30.8% (4) NR
laterality ~ Left 30.8% (4) 23.1% (3) 69.2% (9) NR
= dg7)E
- GolHe] /gt vldAl o4 40~75A4
- WOMAC pain 20 point scale % 3& F5 subscore 6 23} 16 o]5lo] L, ¥itjH &
WOMAC pain subscore 6 °]5}Q1 4%
- MRI A 23} 0. 1cm9] A5 57 ¥l ¢l KL grade 2 ~ 3 ¢
- 271A] olAQ] vlg&A 7ol Auigt 3K oral pain medications, physical therapy,
corticosteroid injection, or viscosupplementation injection)
= HjA|7]E
- BMI 35 23}, American Society of Anesthesiologists score 37 °|4}
- IRt A3 T UEo] S4] Sl S By =g
- T A4 Agho] ol 2Rt
- 8 IAF Aol Jl= FRE
- M7 B Ao} e B
- 75 4ol 7 HEo] = A
- ohe] EE AR Sk E A AR Bas B
- S}
- 3711 olWiofl s -5 F-9lo FARK| &5 w2 24}
- 6711 oo siF 75 F-9loll =Tt ool = A}
- 1270€ oo 8 F/Jo] Sl= S
- 7E A 798 oS eSS S & gle AS(EE 2EA, W AT AHROE,
F3A|, FAESHA, FEATA 5)
A = S A= = H| A&

O3A 1(-8%) 131 : 3.0 x 10’ SVF cells - placebo control group (Zero SVF)
@ 37 2(4838) 139 1 1.5 x 107 SVF cells 133 (GFERE £9))

1) A A5

- =4 uhg] 5F B4 75 mL AR AT

2) YAlEY ¢ 55

- Z9HE2]: GID SVF-2 tissue processing
device(GID group)
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- 3342 AIHRHSVF-2 device using 37 ~ 39%)

- 3AAE] a4 SFRKCLS-1, Worthington -
Biochemical, CITY, NJ)

- 40 40E7F, 600 g 105 A==

- HE 5% 2ml

3) F9 W 293 $ES EE by
aspiration of visible synovial fluid
into the syringe

Mz B2 e A A", Ysh 5

9 O 24 2ol s B7HE. X S

AVA|, Wi £, 22y J4 O B4, B

AP BAREARZ £4) 2 APlEARI/AAR

12 B7HE Brsk] fls 2t ] MEE

TS APARE H)

= 2R 12704

= SEEEEAN) ¢

1) SA 1: 31 PHtotal knee arthroplasty AB(67HE A3 o] H), thAIX| & ATH(1E Al
A olA), A A ZEA AR Ba(1d AlF o)) ZH 1

2) SA 2: 37 S=HHAIXE AIY(1E A o) 29, Ad 2 X18A ARg Bar(1d
Al o]H) 19)

3) vlagt: 7 2R R & A g 196712 A1 o)), diAIRE Alg(1d A1 o)
39, o] AX(1E AIH o]) 39)

n A3} 2| H#:

1) WOMAC(pain, stiffness, fuctionality) 0 ~ 563, H7F ZrAshd 553 HZo] 74
7154 S7HE UErd. $42 100822 35351 SH6F, 3, 6, 12710 &3} =7 A&
A1 719D)

2) MRI &74: & H9] 9 Azelof o 594 oy & gk AW
Outerbridge 5 Ar&oto] H7I5H

449

flo

Qrag A=t = A& T o IRES e S TGRS, FAFY 0]4] A))
- 671€Y B AR S xR o5 37 9] CTCAE 167 F4-8& Halg
185 FATONIA 19 FEHES SRIENeH, s A SVF sample culture 23,
Zad= 79 g
- 6~ 12704 &%t ojd 539 FAEE BAEA] Ok

S84 A7 » 71554 )7N A (Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC %)

— %‘XHEL a5
A3 8% SVF A8 SVF 13
WOMAC median Percentage median  Percentage median Percentage
(1007 241 (IQR) Change (IQR) Change (IQR) Change
49.8 51.6 49.8
A= A
&4 (35.6 ~ 55.2) 0 (46.3 ~ 62.3) 0 (37.4 ~ 57.0) 0
—= 27.0 20.0 23.0
o+ (142~360) O/ (10.7 ~ 37.4) 20 (14.2 ~ 37.4) 46
27.0 14.0 20.0
2]
M q07v34n) 0 6339 P geo~30 %2
° 8.9 26.7 30.2
2]
ond G6~320 A (8.9 ~ 32.0) 2 o1i~sspy P
o] 3.6 " 12.5 + 41.0
48 o226 8 gi-mse B (9s~s52 O
WOMAC, Western Ontario and McMaster Universities Osteoathritis Index
"p=.006
T =.009
FE SUEE AWHKERY 7| HEHEE X(2(@EZU FAL 225 0[4X|2)
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>

Median Percentage WOMAC Change from Baseline to 1 Year
B Median Total WOMAC from Bassline to 1 Year

- -

&

g

3

g &

2 ¥ i
-

i~ Ié” \\
Wy
L

s . 7 8 3 ' . [ 3
Months Post-Injection anths Past-injeckion

= High Dose e+ Low Dose - High bose ere Lom Dase
— Treatment. = Placebo — Treatment — Placehn

» EZ(VAS, NRS, KOOS-5=, WOMAC 5): NR
n 2 28/AAICRS, WORMS, MOCHART %)
- MRI &5 23} o'l Ay} 952 Jotof 51=3] 27} &l U Q

PR: SAH(46 lesion) H] (14 lesion) p-value
Cartilage loss (mm)
Bl 115 16.3 NS
6N 0.2 05 0.89
Outbridge classification change (median change)
Ale A 3(1~4) 0 NS
67ME 40 ~4 0 0.46
PR: SA(33 lesion) H] (5 lesion) p-value
Cartilage thickness change (mean change)
Bl 9.9 14.2 NS
671 -0.1 0.8 NS

= @ WSE 8 4] U NR

71E = & grt A3} 1-
» oJ3ldZ 5 NR
- AE S AR
- B EHE =2
- double blind RCT
- 47} baseline B4 2to] AAJGHA] G5

BMI, body mass index; Cl, confidence interval; HA, hyaluronic acid; KL, kellgren-lawrence classification of osteoarthritis; NR,
not reported; RCT, randomized controlled trial; SVF, stromal vascular fraction; WOMAC, western ontario and mcmaster
universities arthritis index
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5 MElEl 25 25 U X2 55
Kim (2020)
=2 &
AAA " AR FH ITEAS
» 32717k October 2010 and September 2017
. A7} g
. A7 ANAEY
registration number: 19-E003-004
A w AT
- A 4= 60
SAE 307, Bl 307
- oA =
ZSAE H| Wt p-value
N 30 30
(/) 11/19 11/19 > 0.999
Uo|(H+ + BEHAD  63.0 £3.2(57~70) 63.2+38(6~71)  0.769
BMI (B + E2HAD) 264 + 1.5(22.9~28.9) 26.6 + 1.5(24.5~29.5) 0.546
1 2(6.7) 3(10.0)
2 10 (33.3) 9 (30.0)
KL grade 3 12 (40.0) 13 (43.3) 0.769
4 6 (20.0) 5(16.7)
Knee Right 14 18
laterality Left 16 12 0.309
n Mei7]E
- 7Y ARAES, A3 YHMRD LR FRIH 5 ZHEY
- A& 370E7 AFE v AH R0l B FFTA AR EF6t E FE THE TS Y
[E= 75 Agt J40] UEhu= H$-
= HjA7|E
- 19 oJyjo] HA 9/E+= AHZo|E FARE B2 3HAE Q1= 49
- I¥EolY HETE o] FHHAE
- QHEPA = AT St 4 Y Te= THE A Ao
- 55 EQMYA, 5° o9 & Ao Yyt = Qut A B, tiAMY TEY, 3
4 E= e ado] Sl= A
A n A& = HWAlE
1) A5 43 - S| YFEAE FAHHA)
- QHEL: =R EY oFF A A3
- A9 140 mL
- A A5 A 120 mL
2) QAR U 55
- ZpAIEE R BHAIE]R] QF3H(Zuk, 2001
2 29)
3) = U
- FYF AF S
- IEAAE R
- Cell 1 7.6 x 10’
(stem cell B 7.1 x 10°
n =T 1270
= SEFE(EEARN): ERIQHE
S8 DHE AVIRSH 7 IUHBEE RREELU A, £25 0FR)
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PR A w A% TR MRS B S WAIEEY, FA 9 o] )
- 19 FHTE SIE QIR kg SRIEA] S

- Qe FEEE B A 28, Bl 13 — F7F AR glo] =44
- A AMGES F-9foll wst Ask HEFGH) — F7F AR glo] siEd

874 41 » 71554 )7/MX(Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC §)

- = pek H] 2 Jozis pek
e AL am eemEw @® @
IKDC score
Ale A 37.1+7.8 - 39.2 + 6.3 - 0.256
1704 55.5 + 8.2 <0.05 62.7 + 8.0 {0.05 0.001
370 61.1 + 8.0 <0.05 65.5 + 6.6 <0.05 0.025
67 64.6 + 6.1 <0.05 649 +7.2 <0.05 0.893
12701 66.0 £5.2 <0.05 62.0 £ 6.9 {0.05 0.014
Lysholm score
Ale A 54.4 + 6.3 - 55.2 £ 5.7 - 0.640
170 68.6 £ 6.6 <0.05 72.8 7.5 <0.05 0.024
37 72.7 £ 7.1 <0.05 74.8 + 7.5 <0.05 0.260
671 76.7 £ 6.8 <0.05 74.6 £ 5.7 <0.05 0.199
12704 77.6 £ 6.3 <0.05 73.9 + 5.9 <0.05 0.020

» EX(VAS, NRS, KOOS-EZ, WOMAC 5)

T T 1
AE o wAw S8 wmzeesew B DR
VAS
A& A 84+11 - 8.1+ 1.1 - 0.346
1714 54+ 14 <0.05 4.7 + 1.0 <0.05 0.039
3784 52+ 1.3 {0.05 47 + 1.1 <0.05 0.111
671 50+ 1.2 {0.05 5.1+ 0.9 <0.05 0.809
12704 4.8+ 1.1 {0.05 54+ 1.0 <0.05 0.041

» 22 25/AYICRS, WORMS, MOCHART )

- 19 Al S 6.67%, Blawt 20% KL 5+ 2tskd

- 19 A At 63.3%, Hlaak 70.0% KL 3 ~ 4549

- FAF 1 A T 22 KL S 208 0] 98(p = 742)
a b
K-L grade K-L grade K-L grade K-L grade
(baseline) (1y after injection) (baseline) (1y after injection)
Grade1 2 =—————————#% 2 GCrade1 Grade1 3 =—————————#% 2 GCrade1

Grade2 10 % 9 Grade 2 Grade2 9 \E
™~ S

. o

BN
\ \\\ N

N
Grade4 6 7 Grade 4 Grade4 5 7 Grade 4

= B4 S 9 49 I NR

7 Grade 2

71t = Wy Ak 2+
" olohgE 5 -
- 39 DSEQT

BMI, body mass index; Cl, confidence interval; HA, hyaluronic acid; IKDC, International knee documentation committee; KL,
kellgren—lawrence classification of osteoarthritis; NR, not reported; RCT, randomized controlled trial; WOMAC, western ontario
and mcmaster universities arthritis index; VAS, visual analogue scale
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5 MEiE| 25 22 U K12 38
Kim (2023)
= W&
A4 n AR ISEATL
» 7|7k March 2018 and September 2020
» AF=7L S
= A7) ANARTEY
AL = A
- A 4 B2 284 34} Kellgren and Lawrence 3 ~ 4 508
- A EA
H| o
= i" pLe _
A (hUCB-MSC) p-value
N 25 25
gR(/) 8/17 9/16 0.771
= = o 56.0 + 4.8 56.4 £ 6.0
o](F4 + EFHX :
i P (49 ~ 65) 49 ~ 67) 0.816
_ s 26.1 £ 2.9 26.5 + 2.7
B+ EEE .
BMI( M 19.6~329) @30~325 002
Side of Right 12 14
involvement Left 13 11 0.580
= dE7|E
- ¥4 371E9] BEA A 7o) ¥RE5HA] = ASAR] 58 55
- Kellgren and Lawrence©] W& ®JAMISH] 7oA 3 = 45+ 75 2WEY
= HijA|7 |
- &3 5 o|go] = AF¢
- &9 = &70E F8(lateral or patellofemoral compartment)?] KL 3 = 455 OA
- FutElA A, €94, oA & OA, &84 75 19, W A AARIY = 5
At B T A AEEG o2 QIS 55
- 22 W7 HARE ARG &R
A » A= = H WAl
1) A= A open-wedge HTO with SZAINE-RH5
- ZAnkE sHo 4] A AF) 7FIE71A1 % (allogenic  umblilical cord
- A= AF ¢ blood derived mesenchymal stem cell,
- FUES =R UCB-MSC) transplantation
- IRV Honil Sciertific Inc., Gyeonggi-do, - CARTISTEM(MEDIPOST, Seoul, KR)
Republic of Korea) AF&- - 1.5 mL of cord bloodederived MSCs
2) e 2 55 (7.5 x 10°) and 4% HA
- A AR AH - HTO, ¥d&AI& A9, multiple drilling
- 3442 0.1% collagenase 37% 24|17t Alash
RoR Sl - WA Al
- AR 33] Al¥(1AF: 878 g/10%:; 23k
878 g/5% 37k 562 g/5%)
3) =4 U
- HTO, ¥A8AI& A9, microfracture Al
<%
- A F4
- EYSR &%
- & 5o 87 A58
- Cell = 7.6 x 107(stem cell BH7.2 x 10° =3
FE SUEE AWHKERY 7| HEHEE X(2(@EZU FAL 225 0[4X|2)
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NEC/\ / 22 swus ks /uanss N2@Egu 54, 285 0XAE)

» R 47 31, o7, 1
A H] p-value
12.6 £ 0.9 127 £ 0.9
second — look arthrosco 0.625
> (11 ~15) (11 ~ 14)
27.8 £3.6 282+ 4.1
last follow-u B B 0.690
P (24 ~ 36) (24 ~ 36)
. SRR
Assessed for eligibility, n = 183
Excluded, n=27
« Inclusion criteria not met, n = 19
« Follow-up loss, n = 8
Enroliment, n = 156
Divided the patients according to
the additional supplementary strategy of HTO
SVF group, n =98 hUCB-MSC group, n = 58
Patients who underwent HTO with Patients who underwent HTO with
SVF implantation hUCB-MSC transplantation

|

Excluded from the study Excluded from the study
+ Refused second-look arthroscopy, n = 12 « Refused second-look arthroscopy, n = 3
+ Follow-up loss, n =7 + Follow-up loss, n = 2

Pool of individuals, n = 132
« SVF group, n =79
+hUCB-MSC group, n = 63
Matched pair groups.

Final sample, n = 50

A A = Al I o RES B S TARIEEY, A S o]4] A): NR
a4 A3 n 715(ZX)7W4(Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC %)
G S H| Wt yeds

IKDC score
Ale A 385 + 4.1 37.9 + 43 0.578
Second-look arthroscopy 67.4 £ 6.2 67.0 £ 6.3 0.800
Final follow-up 72.4 + 6.1 71.8 £ 6.1 0.793
PIHAEA vs WA A7) <0.001 <0.001

PEHEAEA A vs HE A1) <0.001 <0.001

KOOS Symptom
A& A 41.2 £5.2 429 +5.8 0.930
Second-look arthroscopy 78.1 +5.6 77.6 + 5.4 0.748
Final follow-up 81.2 + 6.4 79.3 £ 5.7 0.173
PIHAEA vs WA A7) <0.001 <0.001

PEEAEA A vs HE A1) <0.001 0.009

KOOS Activities of Daily Living
Ale A 522+ 6.2 52.3 5.3 0.977
Second-look arthroscopy 79.9 £ 5.7 78.5 £ 5.8 0.268
Final follow-up 83.6 +5.8 839 +54 0.838
PIAEA vs TEA A7) <0.001 <0.001

PREEEA XA vs A A7) <0.001 <0.001

KOOS Sports and Recreation
Ale A 233 + 4.5 232 + 4.6 0.915
Second-look arthroscopy 62.4 + 4.0 62.0 £ 48 0.748
Final follow-up 644+ 49 640 + 52 0.838
DPIANEA vs B8R A1) <0.001 <0.001

DRUEAEZ - vs FF A7) 0.002 0.001

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
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HE5 MUE 25 22 U X2 25
= 52(VAS, NRS, KOOS-55, WOMAC §)
A3 A H|w ot PRE
KOOS pain
A& A 424 +53 42.0 + 6.1 0.846
Second-look arthroscopy 73.6 £ 5.8 72.6 £5.3 0.397
Final follow-up 795+ 57 78.7 + 57 0.560
PIEAEH vs A7 A1H) <0.001 <0.001
PRAEEA A vs S A3) €0.001 €0.001
22 Z9/AAAICRS, WORMS, MOCHART %)
- Radiologic Outcomes
Tk A H] 1l s
Femorotibial angle(®)
Ale A 3.4 +0.6(2.8~53) 33 +0.5(2.8~5.0) 0.592
final follow up 8.8 £ 0.3(8.5~9.6) 88 £0.3(8.1~9.3) 0.937
fordy <0.001 <0.001
Posterior tibial slope(°)
Ale A 103+ 0989~ 11.8) 10.1 + 0.7 8.6~ 11.6) 0.460
final follow up 10.3 + 0.8 (8.6 ~ 11.9) 10.3 + 0.8 (8.8 ~12.1) 0.876
Jordy <0.001 <0.001
- ICRS Grade(second-look arthroscopy)
Az 32 EEE Rk
Femoral Condyle
I 3 (12%) 5 (20%)
il 8 (32%) 11 (44%)
I 9 G6%) 6 24%) 0170
v 5 (20%) 3 (12%)
Tibial Plateau
I 4 (16%) 6 (24%)
il 9 (36%) 10 (40%)
il 8 (32%) 7 (28%) 0443
\% 3 (12%) 2 (8%)
. ok W o] 4
A3 A H| 3wt PRE
KOOS Quality of Life
A& A 314 £ 6.6 31.1 £ 6.0 0.756
Second-look arthroscopy 68.6 £ 6.2 67.8 £ 6.9 0.613
Final follow-up 73.7 £ 6.0 72.6 £ 6.0 0.409
PRHA&A vs B8 A1H) <0.001 <0.001
PRUEAEZ A vs 3% A1) <0.001 €0.001

7let

= 3 ©r Ay} 2+

= ol 5 -

- M FDE A
- S} matching

BMI, body mass index; ICRS, international cartilage repair society grading system; IKDC, International knee documentation
committee; KL, kellgren—lawrence classification of osteoarthritis; KOOS, knee injury and osteoarthritis outcome score; NR, not
reported; VAS, visual analogue scale; WOMAC, western ontario and mcmaster universities arthritis index
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NEC/\ / 222

PEY 7R 7IHYUE S X2 (2EL FAL 2 0]AX|5)

HSH oz 7| E11X(2022)

T2

AT

A

A7 Y TSE A7

AF717E 2018.4.16. ~ 2022.3.11.
AF=7F

A+713: Yonsei Sarang Hospital

X A ogr]E” AFHIA: Z uAY

AT

» A4} Outerbridge 3, 4 72 A SR+
- o 5 1647
- g 24
ZSAE H| Wt p-value
N 82 82
E(E/A) 20/62 38/44 0.103
Uo|(H+ + EFHAD 59.1 £ 6.3 63.3£59 0.193
BMI(H+ + HFHAD) NR NR NR
Outerbridge 3
grade 4
Side of Right 42 8
involvement Leg ft 40 24 0.579
= Ae7|E
- Tk 45A] o]l T4}
- Outerbridge 3,491 B34 T2 3}
- SYAE olslistal wfgt et
- €0 QIS XS AR SR
- A tRBE A EAFET) : HIV (Negative), HBsAg (Negative), HCV Ab (Negative)31 SH4}
= HiA7|E
- A7F A AHE AR S Gl TR
- A, S EREE 9 AR (Gamehol AR B S 5ol THIRESS Hok= 23kt
- APRHY, AledS 7180 R 7Y ojylo] ZE|ZAHZO|E, ofATHS TR FEAA, &
SIA| OFE, HIAHZ0|E] FAF oAFE, TWF 5= FE8A A
71&9] Q5 a3 R S
- e T SR WHE A ok et
PAAE F2A A}
- AR E= SRR 2 AL A" SR o4
AMY TEAHo U 5 T 23lolof(Bls7d, 233 W 5) 71ek %4l 2hedo] sy E#}
- WY AghE AT Q= SRHHGEY, A7 A g 35 A
A AAAE 5= E-&= A
716t AR Qlote] A-ERLe] whslo]] £ At =8fo] etsital o AR = SRHAIE S0,
737] o4 =&, Stent A& & B A== e FFL ool = TAD
Aot TAE LA 9] 7HA] o] Aol BLjAo EAHE 84T Al RRE E5ole AZ X
eI5to] 5oJA12] W82 olsfishA] Fotal AP AW 525 Alsd 4= gl At
- Al ZHIEES-Z 71 olo] iAW A UVt A= o] U= T4t

l‘

n NS B GAA/REEAE + o EEAE
SVE + 3 HI2% o] 4] - 2 A (AR EAL)

1. A 22 A3 : Phosphate buffer
saline (PBS)E o]&5}o] & upzoy 7]
55 5ol AAsH] Il S-535] 2Pt

2. 84 A9 : collagenase enzyme= 01831tk

3. ATAC KitE AR HIZ3S 2¥ : 2000

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
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rpm / 10 min®] 2712 F centrifuge©ll
o] X3ygict.
4. A& A)A : penicillin & streptomycin
o] :3kEl PBSE olgslo] AlZ Alolo]
ZHr E Alefo] QlE5 6] XPHT)
. 943} 40 i sizeQ] STHZ o]-&3tTh.
. RBC AA : 4:20] Z7of|A RBC lysis buffer
solution= 01851 RBCE AlAg,:
7. %35} 94 A|IF : penicillin & streptomycin
o] 25k PBSE ol-85to] Al Atolof] %k
H Alefo] gl F-5-5] ZIPE Tk

8. W% E¥ ZH| : Cell banker-serum
free type solution® °©]&3lo] AZE
W5 2 2407 vk

9. Y% B3} : CRF(Controlled rate freezer)

£ o|&sto] AIZE HAs] gLt

** Q.C Part®] Sample AFHE 24, AlZ A

2B F2ig] A|2Z 100~1000 w7} 2Z9FeTh

o\ N

= A
n SEEEEAN) SR 199(drop out 1419, follow up loss 5),
H| W 269 (drop out 179, follow up loss 9)

ox
il

rO

A& SAT Bl pE

St o] S
e AR 2 0 0.497
Sy

TZEAAAS

AF Az 4 % 2

a5 7ol 1

5|2 B35

L] eEA;

At

Ry

o7 Td Az ¢ 1%
£E AS

UE 33

SALA
TZEA ol A%
IA

T RANS

a8

A4

— o

0.607

—

U R Y

I

Jo
ox,
iy

» 715470 A(Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC §)
n EZ(VAS, NRS, KOOS-5%&, WOMAC %)

vE3 A H| 7 Jzds
VAS
Ale A 78.4 + 6.7 (n = 82) 77.8 + 7.4 (n = 82) 0.614

Hi
i



NEC/\ / 22 snue ks /smes 12@E2U 74, £85 0AFE)

171 51.7 + 12.6 (n = 72) 40.1 £ 9.3 (n = 80) <0.001
370 44.8 + 11.2 (n=68) 41.0 £9.0(n=73) 0.038
6N 40.5 + 9.5 (n = 64) 46.5 + 6.7 (n=62) < 0.001
12711 36.0 + 7.3 (n = 63) 50.8 + 6.4 (n =54) <0.001
1871 34.4 + 7.6 (n = 39) 53.5 + 6.5 (n = 10) 0.001

m 22 2]3-/AHAH(CRS, WORMS, MOCHART 5)
- Outerbridge grade

k2 S H] 1l Jozds
Outerbridge grade

1 0
A 2 0 0
A& A 3 29 (46.0) 26 (48.1) 0776
4 34 (54.0) 28 (51.9)
1 2(3.2) 0
2 30 (47.6) 0
follow-up 23 (36.59) 2138.9) ¢0.001
4 8 (12.7) 33 (61.1)
- MOCART score
Pk FAZ 1 Emin DX
MOCART score
follow-up 724+ 11.1 39.7 + 8.6 <0.001

= g WS 3 4] U NR

7|e = 2 g7t A oY Sl

BMI, body mass index; Cl, confidence interval; HA, hyaluronic acid; KL, kellgren—lawrence classification of osteoarthritis;
MOCART, magnetic resonance observation of cartilage repair tissue; NR, not reported; RCT, randomized controlled trial; VAS,
visual analogue scale; WOMAC, western ontario and mcmaster universities arthritis index

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
120 (Intraarticular Infection, Surgical Implantation,



25 == Y X2 35
(7} HE &9 - vijA £3)
Pintore (2023)
7=
A-EA » A53 nRCT
= A7]ZF 2021.1. ~ 2022.4.
» J=7} olgE]o}
» Q2713 University of Salerno(n.90578 del 19/12/2020)
A = AFAr
- R 4 B2 A 22110219
- 3R B4 KL 2 ~
ZSAE lEmin p-value
N 51 51
(/) 24/27 22/29 NR
o](mean) 61.94 57.64 NR
BMI(mean) 26.76 28.76 NR
KL grade 2.55 2.71 NR
= dg7)E
- BALA oA B SH/EE QAo U= F¢
= HiA7|E
- B B Al B AAE T2 FS
- 754 o4
-KL530, 1%
- BMI 18 1|9t E+= 35 o4}
- ARH10%E o)) Wivt E= 9wt 713
- Oldfj/E= v AH
- 74aAd, 9548 SR
A n SAA & = H|TAE
1) A 2H5 - I E51E FUBMAC)

- 24 o 5F BEoA 60 mL AW HFS - Marrow Cellution ™ Bone Marrow
(FH]: Tulip Soft Harvest GOLD System Aspiration System

(Tulip Medical)) - EdZk 10mL

2) AR 4 5=

- AF 9=

- 3% 55 10mL

3) FY Y 23T FE AT 9

FE FFAA &7 oFf AelSolAY =

I 22 olfyj& E ol JdHERE &

#47)

» 2R 67
» SRE(I AR ¢
= A3} A #: KOOS, VAS

= A& B LIS EL THF BHCINEY, FAHL ol A)

- HIER] ok
La4 Ay » 7)5(ZX7NA(Tenger activity scale, IKDC, Lysholm score, KOOS, WOMAC 5)
A3k A H| ot p#

KOOS-symptoms

Hi
i

SE SUEY WWIKLG 71 EtEe X2(@EZU FAL 285 014XR) 121



NEC/\ / 22 spua wixsss /usess 1a@sy

TEIVE

=% 0[AIx|5)

Ale A 52.73 + 15.04 55.23 + 15.94 0.4167
170 73.24 + 9.8 77.47 + 14 0.081
67 85.91 + 16.77 84.13 + 18.35 0.6095
p-value < 0.0001 <0.0001

KOOS-functional
AlE A 50.6 + 9.62 47.14 + 17 0.2099
170 80.1 + 12.56 76.97 £ 15.15 0.2599
671¥ 89.24 + 16 81.87 £ 22.68 0.0606
p-value < 0.0001 <0.0001

KOOS-sport
Ale A 22.15 + 11.28 27.25 + 21.19 0.13
170 58.52 + 11.71 59.50 + 19.65 0.7602
67 60.58 + 17.16 68.82 + 35.42 0.1383
p-value < 0.0001 <0.0001

= =Z(VAS, NRS, KOOS-5%, WOMAC %)

T E: A H| o DRk

KOOS-pain
Ale A 4423 +7 46.52 + 17.73 0.3929
171€¥ 73.27 + 10.12 73.07 £ 16.34 0.94
67 95.91 + 6.16 93.60 + 9.23 0.1405
p-value < 0.0001 <0.0001

VAS
Ale A 6.1 £1.66 6.17 £ 1.87 0.82
171€¥ 1.84 + 1 3.15 £ 0.78 < 0.0001
671¥ 2.63 £ 1.72 2.98 + 1.97 0.34
p-value < 0.0001 <0.0001

22 Z9/ARICRS, WORMS, MOCHART %5): NR

m 3x} HEEL 9l A4k0] A

A3 A H| W P

KOOS-QOL
Ale A 22.62 £ 4.51 30.83 + 12.52 0.0001
1704 59.34 + 10.28 60 £ 20.94 0.8166
6714 65.44 + 19.7 69.36 + 26.87 0.4027
p-value <0.0001 {0.0001

QolL, Quiality of life

7)ef AR AN
= 01 Bk

- R4 igt 3 ﬁ% e

- gAEe) AR dhete] Bl ge

- EdollA SVFZ Aok YA e

BMI, body mass index; Cl, confidence interval; HA, hyaluronic acid; KL, kellgren—lawrence classification of osteoarthritis;
KOQS, knee injury and osteoarthritis outcome score; NR, not reported; (n)RCT, (non) randomized controlled trial; VAS, visual

analogue scale

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis
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Kim(2023)
72 38
ATHA  w AL FYH ToE A7

» AL7]7} September 2019 to April 2021

= A7k o=

= A27]3: Yonsei Sarang Hospital

X BAEX|E7F Aok Al m5r|e” =4l n|AY 7s g At
X A S5 A= HiAlE

A7y = ATy

- R 5
e H| ot p-value
N 43 54
(/) 14/29 23/31 0.315
Uo|(H + EFHAD 63.4 + 4.1 63.4 +5.6 0.584
BMI(E + EEHA 26.0 + 2.8 26.4 + 2.7 0.410
Lesion size(cm?) 56+13 55+1.2 0.722
Outerbridge 3 21 (48.8) 26 (48.1) 0.946
grade 4 22 (51.2) 28 (51.9) '
Side of Right 21 26
involvement Left 22 28 0.946
SEEE

- QOuterbridge classification 3 E+= 4

= w7

- previous surgical treatment, knee instability, knee varus or valgus malalignment,
and other pathologic diseases (including rheumatoid arthritis, hemophilia, and
active knee infections)

S TR
1) A 34 - a7 o A AR A
- A3 5oL R
- &% 140mL

- AHEEIAH] (Hanil Scientific Inc.,

Gyeonggi-do, Republic of Korea)

2) AR 4 55 A S

3) = U

- E Fo] 85 HUER] kS

- debridement ¥ fibrin glue AA|AZ
FeH9o] o]4l9t

" FEE(EHA)
25 SUEY ALK 7IDHBRE A2(BHYUY FA, $25 0[4AD) 123
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SEEE KR 712

NEC/A /-

|S(REZU FAL 22X 0MXIR)

Assessed for eligibllity (n = 198)

Inclusion criteria not met (n = 36)
Declined participation (n = 18)

Enroliment (n = 144)

Divided the patients according to the use of SVF treatment

Patients who underwent

arthrascopic

procedure without SVF treatment (n = 82)

Excluded from the study
+ Drop out (n =17}

» Fallow-up

loss {n=9)

Conventional group analyzed (n = 54)

R

Patients who underwent arthroscopic
procedure with SVF treatment (n = 62)

Excluded from the study
» Drop out (n = 14)
» Fallow-up loss (n=5)

SVF group analyzed (n = 43)

A AT w A TR oPES EE gS
R PR ELE MR ]

(R

T, FAFE o4 A))

- SAEOIA mild FEFH 75 27 HaEloy, EE3 S glo] =1d

Sa4 a1t n ZXH71%5)7RX(Tenger activity scale, IKDC, Lysholm score, , KOOS, WOMAC 5)
m EZ(VAS, NRS, KOOS-5%, WOMAC %)
A3 A H| W P
VAS
Ale A 79.1 £ 6.9 78.2 £ 6.0 0.532
1714 435 + 86 412 £ 6.0 0.197
3714 433+ 93 44.0 £ 7.1 0.583
67hg 40.2 + 88 473 +59 < 0.001
1271 35.9 * 7.1 50.8 + 6.3 <0.001
22 Z9/AAICRS, WORMS, MOCHART %)
- Outerbridge grade
A3 A H| 2t D
Outerbridge grade
1 0
2 2 0 0
A& A 3 21 (48.8) 26 (48.1) 0.946
4 22 (51.2) 28 (51.9)
1 2(4.7) 0
2 21 (48.8) 0
follow-up 3 15 (34.9) 21 (38.9) <0.001
4 5(11.6) 33 (61.1)
- MOCART score
MOCART
score 1270 705+ 11.1 - 39.7 + 8.2 0.001
Total
1. 9= A 3= 179+ 3.1 - 60+ 3.7 <0.001
2. FH AZyte]
*ﬁjﬂ' ;gE 77 i 27 - ].9 i 25 <0001

Autologous Adjpose Tissue-Derived Stromal Vascular Fraction for the Treatment of Knee Osteoarthritis

124

(Intraarticular Injection, Surqgical Implantation,



3. AzA B 261 3.2 - 3.4+ 4.2 0.463
4. AYzH = 49+ 0.7 - 47+ 1.2 0.429
5. &A BT 216 7.5 - 94+ 73 0.001
6. A== 49+ 0.8 - 48+ 1.0 0.698
7. &5k 48+ 1.1 - 48+ 1.0 0.817
8. & 35+2.3 - 32+ 24 0.608
9. 4= 1.9+ 24 - 15+ 23 0.433

B} B 9 40 2 NR

] ¥4 g_]—
7]e} = 97} Ak SR g
= A3 0)2714 A] ot EEHRATE 1))

BMI, body mass index: Cl, confidence interval; HA, hyaluronic acid; KL, kellgren—lawrence classification of osteoarthritis; NR,
not reported; RCT, randomized controlled trial; WOMAC, western ontario and mcmaster universities arthritis index
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6 HiHE 230l S=I AR

6.1 7H2

7ol 2R o2 2AET 1L A A o 2T 2 £ AlTARRE 7€ 22 Tt ) &2
2 YIsiltt. dA S5 AAE £32 AlQdskL, wiA7IEe] 2s) Aleld 32 & 2,0008F 2oz 3T

EAEET} ALE 71&3 9

6.2.1 =ZLZ%

1. Abbas M. Combination of bone marrow mesenchymal stem cells and cartilage fragments
contribute to enhanced repair of osteochondral defects. Bioinformation. 2017;13(6):196-201.
HIRIALR © MYLAT = SSEH

2. Abdolmaleki A, Zahri S, Asadi A, Wassersug R. Role of tissue engineering and regenerative
medicine in treatment of sport injuries. Trauma Monthly. 2020;25(3):106-12.
HMIALS: @ X7 OPd H7(editorial, comment, literature review, guideline &)

3. Abe S, Nochi H. Comparing the allogeneic inflammatory reaction between mesenchymal-lineage
cells derived from different origins. Journal of Orthopaedic Research Conference.
2016;34(Supplement 1).

HRALR @ =E0H YHEE A, M2

4. Abpeikar Z, Moradi L, Javdani M, Kargozar S, Soleimannejad M, Hasanzadeh E, et al
Characterization of Macroporous Polycaprolactone/Silk Fibroin/Gelatin/Ascorbic Acid Composite
Scaffolds and In Vivo Results in a Rabbit Model for Meniscus Cartilage Repair. Cartilage.
2021;13(2 Supplement):1583S-6018S.

HIRIALR © MYLAT = SSEH

5. Actrn. Adipose-derived stem cells in patients with knee osetoarthritis: a randomised controlled
trial  evaluating pain, function and cartillage repair.  https://trialsearch.who.int/Tri
al2.aspx?TrialID=ACTRN12611000274976. 2011.

HIRALR © =20 YHE A, 2MEZ0

6. Actrn. The Osteoarthritis Stem Cell Advanced Research Study.
https://trialsearch.who.int/Trial2.aspx?TrialID=ACTRN12611001046998. 2011.
HiRAMR © =0 HHE A, MEH

7. Actrn. Knee Osteoarthritis and Non-expanded Stem Cell Study.
https://trialsearch.who.int/Trial2.aspx?TrialID=ACTRN12614001044617. 2014.
HIRIALR : Z20t UEE o7, S

8. Actrn. A study using non-expanded stem cells for the treatment of early osteoarthritis of the
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