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ASCHE A EHREE R B YRR ISO 13019:2018¢ HA TRETF =&
BB (SGAG) I E BRI,

55 1 R - A HE AL SO B 2540 R Ak B AL U ) #) L

H FH LATROY 5RB TE ) B AR
A5 ISO 13019:2018 WHE AREEZR R EIFHEMT -
—— R TR A . AXEHTEEHEAERN AR, UEARENE AL, AENE
SUEH R BLAESE 2 ORI A, BAEREENT .
o HEHE|AT GB/T 36988(.48 2 &,6.1);
o XFB|FHT ISO 13022.2012( L5 2 &),
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HATEEFm AUIEMREERE
B PER B ME (SGAG) I EER T

1 EE

A2 T BRI I BB 4 (sulfated glycosaminoglycans,sGAG) )& B /&M 7 ¥ .
AXHEBRTRYTRE CEARCEERE AR TEREREWHARINERF sGAG FEKRN .
E AXHFAEENTEBERTNESR sGAG WMRHEE M B BT & AN .

2 MEMSIAXH

3 SO A P S SR B R AR B | A T B A SR R AT A SR K. o, T ARSI A X
4, A B B33 R RASE B T A SO AN H AR 5 R SO, R A (BFE A RERE &M T
A3

GB/T 36988 #HALHEMABRHALRIERTIES

SO 13022:2012 & ARG MM BE ST ™= i K8 B 5 A M T2 %R (Medical products
containing viable human cells—Application of risk managements and requirements for processing

practices)
3 REMEX

THIARE R E R T A3,
3.1
HATIRET tissue engineered cartilage
Wt KBRS TARSFEARS X RS MER A RS A SRS, TTREH

TRERFERRBEHE  sulfated glycosaminoglycans;sGAG
DUEE BN THRRAMEIT TN EXEKEREY.
B BRBERERE BRARE MBREEE.
3.3
KA test sample
— M HRTRKE G DHEEKE.
3.4
FE4TAK MR parallel test sample
MR & (3.3 i M =z —.
X BHBEH LB TR sGAG KTIE.
3.5
EBLEE cysteine
—F AT HEARRHSHELTIMEER.
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3.6
ARINEZEHBEE papain
ATHAAFHR R ER R ERECES.
R¥E . B%ZE RS (EOHRE 3.4.22.2]

3.7

1L,9-“HRETREIK 1,9-dimethylmethelene blue

—FBEE L/ sGAGG.OREME AW ABRNE SIS S sCAGC S BEREXRRAKGHE,
3.8

6-FiE8 4k B % chondroitin 6-sulfate

— R B BR AL H B R SRR (sGAG) , S Sl

4 EERFNEIE

5 LI FNEE

5.1 X
7 S5 A S0 0 M % A
5.2 {YEEFNEEM
AW AR ZR AR D45
a) BHILIES;
b) KE &R, BIUNE EXKE

o FHEBME;
& ML IRAE S oM BE T LAk IREE 37 CL B A — BN EEFRIE;
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e AN HCKE , B0 M 40 M KA

& mER, 2% 1SO 20391-1: 2018,

D B

g) XK¥;

h) REE,BEER 60 C, RFEERME, AE MR IZH;
D R B E B AR

DI PN

k) THELE;

D EEALRERI,

6 WRERFFTURERNES

6.1 HEi&

HA TRRE RHTATIRAE SN B E LA BEEGRYE, WRY R AR, # R GB/T 36988 F1
1SO 13022:2012 SEEUH B B TR B #4E . oo 1SO 13022.2012 H“4 A VETE G E 7 7= 5 " i 9 /i
AXHHFHARTREKE,

6.2 FATARXHEREE

2 4R TR SRR A AT U S O T R I TSI AR TR E W RN T B Rl .

a) M4 5 mmol/L EhER 2K Bt & B (cysteine HCD F1 5 mmol/L Z, —j& P4 Z R — 44 (EDTA-2Na)
BIBEBR L 22t (PBS) : &4k (NaCl) 8.00 g/L. 44L& (KCD0.20 g/L . B BR & — 44 (Na, HPO,)
1.44 g/L . B§fR — S 4 (KH,PO,)0.24 g/L,pH 7.4, AL ER (HCD % pH {H76.0, 0.2 um JEAX
T UEERTE I T 4 TR

b) HEBEGETEEERE, NHAATEREV - Z8KNEREREAE G

o B SESA INMESHANT S MEREE KPR SERE LR 6.2 )8 PBS
W .

1 FATWREE G B/ sGAG &M R 0.3 pg(H M) 3R 0.06 g (HALRE) .

2. FRELRE S I BRI WA

7 SEBWHR

7.1 HER

HATERERETH sGAG #iZ A TS THA T E BRI A . sGAG W .sGAG &K
MELL K sGAG S B —ITE ., BNLE AR LK C.

7.2 FATRK A B

FAT PR i BUAL B AE TR AT

a) M PBS %W H B A AT KA A

b) i FE M T A AT IR G DD (2 1 mm) B TR S B TR AL IR B

. AT bR A Oy B O B E0A T K% D,

o) CREUIRR R TAT IR A BB R B0 R R R

& FAEFFEGURASMEOCEREREZHLOEREITE S P70 RN EE, N RIE

3
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PR B2 HE B LB Ak A7 B0 A TR
o) AT TR
7.3 A TRALIE B AT I K A IR ER sGAG
7.3.1 ik

K AT B 2 S BEAT T AL LR B sGAG, B T A RNER B BB X A [ BB 2 R TR AL EL B 5 40 1Y
T MR S AT A . AR OB AR R SO AR B gk P H At ol O v (0« JBE DR i 9 A L AR
RBCIEEE/ B & B A/ M E AL, WHR B
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7.4.1
iR . FH 6-5 HoR W& B DNA &
B 1E R
sGAG & Bl EH
7.4.2 DMMB iz 7 i Bt 4§l
DMMB =5 B Bl 22 B AT -

a) TEHEMTMA 16 mg DMMB 1 5 mL ZBEH-HiH:, % 6 406 280k
b) fim 3.04 g HE R (glycine) ,2.37g NaCl 1 95 mL 0.1 mol/L # HCI;
c) A 800 mL BZEE/K,FFF 0.1 mol/L By HCI 335 pH &£ 3.0;

& fmEEKEAZE 1000 mL;

e) TEER T AR 2 h~16 h, &6,

D FE LSRR A (B A 20 pm~25 pm KERLRER 2R 5

g RHEFBAZEEHRTERRE FRZHAIAA.

7.4.3 DMMB i

DMMB S 5B 40 F «
4
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a) 4 10.0 mg 6-BRRRIK B R (HE>9570) A 20 mL $ZEB + , 4 0.5 mg/mL & 6-FRER K &
R BEHEO B 2 2% 5
HRYE 7.3 1 sGAG R BURBEFEAN MM . AN 5 Bk 8 (LA BB N B g
W
AR AR A AR B VR ELR AT R S K I R SR IO SRR 0L, 0K A B T 3B S X U A 4 SR B R DMIMB-

sGAG £ & B FE T4, WA T {8 % it SEAE A

by FRBURECH — R I 6-FRER K H KWW, 705128 0 pg/mL.3.125 ug/mL.6.25 pg/mL,
12.5 pg/mL.25 pg/mL.50 pg/mL. 100 pg/mL;

o JFRE LR B EAR A

& # 0.1 mL BB S ERAEMA A 1 mL 8 DMMB B8+ RS, Ak @Mk i &, 2
K 0.02 mL B4R BURE S B0E 6-BRERKE RARHEM A 0.2 mL DMMB W+ . 1R 57, AL
HEE;
. EEAEMIETE SR, LMRIERE & T sGAG W BETEPR HE i R M R AEVE B A .

e B (H ML) B EAR A (AL AR B SLEN M B GR &5 3 min D530 nm B KOG E
(525 nm~535 nm) . Af AL 3 min A GEPBBESS , B2 0 T B O HERR

HERE 3 NEE B 3 NPT GO R BARHEE, UE TR 0 R ER NS E

FRESR.
E: WERARET XRERBNEMS YA TRELE. EEEKMET 5 U5 S0R BB A i 38 B 3¢
HEREE W LA DMMBE S E AW, MR TFESN sGAG & BEAHFTH 5 Il &, 7 2% X B R 7 E (Chan-
drasekhar S, et al., 1987),

7.5 sGAG EEmW3—1{

H—14t/E sGAG FEMM BN E FEB R TARMEM KM T S, LM% BIE 87 /] B T3P0 45
k.,

WRYETAT WA & P B sGAG & B AfTHE (S8 30D 8 TR & 1 A8 W B AT 4K

a) KR HERR sGAG WE (ng/mL) . W1 EFTR , B B 1 WAL 5 59 6 W (B R 7E b fE Al £
MEHBEZN, RERBFARZRMEEEN ., R, LU G R IHE BT BT
B.EBAEMST sGAG 8 (pe).

b) # sGAG & & (ug) B LLFEATINARE S B EM Y N B0 & sGAG & & (pg/mg) .

sGAG=A X B X C/D SR A

KA
A sGAG W B, AL A B Z T (pg/mL);
B — WM BAEE
C — WA S A B CRR B 9 (R AR+ AT R S AR B, B R Z 7 (mL) 5
D FATIR IR IR, SBAL Z 5 (mg)

. BERT ARSI EX sGAG W& BF#HFTIH—4b, WA LLAHE & DNA §E# 17—k,

8 Wik

R 42 LA LR BB LA XS 45 R BT M S0 A

a) AR R
ot 0 A ) 0 SR TR 400 M 4 B SRR B O SR 5T U A A R I 1R 45 7 T B 4R R
(REi B
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by AR AL EE
Xof AT I AR A A B4 3 O X (BD ) R BB O AR E I B 7 TR .
o) M IALHR AT IRAE G PR I sGAG
X e BB sGAG B 7 Bk (10 - R JNZE H B /B R B IE 4k ISR 48 B, sRAN4R B/ B 2 B B TR
Ak /5P B B B IE AL FIT /I I AR R IT /A .
d) DMMB 3z
% DMMB 3256 9 il 8 5 2 (Eb 68 I3 SR FLAR 350 , FARHE B R A R R (- D BEATRE IR .
e) sGAG FEMIE—1k
WHARMDFHENEEAB.C.D)KNEEHITHR,
ZERRLLL 3 NFATIRAE ST — )5 sGAG S EMBYEMREZNERNER. W B AU
BT sGAG & EMKEM R EER.

9 TH
WEAE A H TP ER TRRE T RS ENKE , 75 N5 B2 T4 ) B E AR5 & A [

A ZEE . —AEOLT B sGAG S BBRUMNAA TR K RH AN KT AR BLRE-LT,
B BN ERKE.



YY/T 1810—2022

Mt x A
(HHH
=i

B AR A ERRE A (NF) (Fr E 25 8 38 [F 25 323500 25 30 1357
a)  FEME/K, 1 ISO 3696 5% ASTM D1193-6 firiR 1 &Ik 5% o E 25 #3121 K 5
b) BEEREILZE MR (PBS) , N 45 FE;

c) ELERA Bt &R (cysteine-Hel,C; HyCINO,S) ;

d ZZHEWZ R — /K& (EDTA-2Na,C,,H;,N; OgNa, *+ 2H,0);
e) FHMHCD;

D HEMAH (NaOH) ;

g ARREHEE;

h) 1,9-"HETHFEE (DMMB,C,H,C/N; S);

D ZECHO);

D HEBC,H;NO,);

k) FEG(NaCD ;

D BN, 704 BE;

m) 6-FREKEE.
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Mt % B
(FHH)
sGAG §EK MK FEWR
sGAG & BRI S BRI T Fix.
AU

FAT AR R 1
FATI AR & 2

GAG/(ug/mg)

) PErae AT RS 3
TH AR

D R G R

o4 K U5

o 5 e 2

s

T4 45 5% I 3

B 3% B ]

W5

2) G Fikh
0

J ik 4% O] CAT ) #y e
O #) % F
TR & 1

B E /mg TR AE S 2
T W R 3

LR

3 MBI EAE G PRI sGAG

Tk

ORI B3 B8 1

O (AT 38 ) 2 S B 4k

I (AT 3) AR EE 42 B

OICAT 358 B4R B/ 18 28 5 B I 4/ 3 1k
HEBIHK

O A AR AR

FA7 R a1
AT AR & 2
AT U IR A 3

HAts

4) DMMB %%

W J7 i

O 46 Bt (e B M4 /80
O bR AL B 447D
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FA T 1 R A M B 2% B 1K)

O 6-FBREH &
O HEMC >

IRAER LR R R E

HAt W%

5) sGAG A EMY—1b

sGAG(ug/mg)

=A" (pg/mL) X BXC(mL)/D (a

sGAG

* DMMB 32 3960 1] B [5 4 B8 I 28 01T % .
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10

LRBEENTEFR.

Mt x C
(F B
LRREE

it

AT B
"F

SGAGHHL

AJRNE AR L
AT BRRREE A
I 42 B
NS HR/ 6 2 H AL/
i AR

SGAGH A §l ]

sGAGE &I — 1 ]




D.1

D.2
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Mt % D
(FHM
HEFHMAE T ZE

B

M3 TR R P AT T K T S S R ) A B 7 9
a) M\ PBS ¥ P B 5P AT JU AR A

b) OB AT U IR i 3 BN R

o) R AT T AE N

& R P47

AERE. Bk P

e) g £ —80 C,HE

11
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M H E
(B
%R sGAG B H %

E.1l KREEEEL
SRR B T A R LN A BN RE 4 R 60 °C ek B A P RS R B I AL .

a)

b)
c)

d

£ B2 R B VA MR (R A R 4 55 32 B 0 DMEM, & 4 2.5 mg/mL B JE B (18, F E A L TG
#£>125 U/ mg),3 mmol/L K& L5 (CaCl,) F1 0.25 % EE H B .

TEVE LTI A A & 6 0 A IR B R A B 37 C,

B8 SRR B B R B MO A BUAL B AR &, 3R 7E 37 CHAME (RSN ERE
1.0 g/mL), ARG SR BIEH B FEHRD RS BABR.

T E 8 AR S AT IR & R R B, (6 sGAG WREEFEARHE B R TE RN

FEARFE 5 000 g B30 3 min, ¥ LBEREBAGENREE.

E.2 RIEIREE
ME R BEENAANEABHEANRFEBEEAATHNENTEH.

a)

b)
c)

d)

#E £ 100 mL £ BRI (GuCD £ B 2 % (4 mol/L GuCl, 50 mmol/L Tris-HCI, pH 7.5,
1 mmol/L EDTA) , 4342 F 3 5. %1 38.2 g GuCl | 80 mL &% /K, il A 5 mL 4 pH {8
7.5 1 1 mol/L Tris-HCL, Bl A 200 uL # 500 mmol/L EDTA, #HEXSEM . RiEME
{7k ZE 100 mL,

PR AT HE R I e B L AR R AR 4 C,

W AL FE A AT IR AR M 518 S GuCl B IR A .4 Cid m B CEA7 00 & 1Y
TR 1.0 g/mL), Al ARG BIEH B EEHL AP BABRR. REHT T HARSEF17
DR FE S AR FR B i sGAG YR EFEARHER R E A,

FEaRTE 5 000 g .0 3 min, ¥ L EREBIGEHNREE.

E3 MEB/BERBHEL/EMEOmBmENL

E.3.1

T AR R

BVOAFAERE R T 5 mg~10 mg QR ) #: i, 775 AR 5 K [FRE 5 %8, 76 58 8 R o i D AR 55 8

E.3.2 HL#EE
MR BEBRANT .

a)
b)
c)
d

e)

12

1 45 IUHR OB (3 mol/L BRI T 0.05 mol/L 4 Tris-HCl 2B pfii, pH 7.5),

P IR HE A 1 v B B (NN R BE L AR 2 4 °C

RIS (N 50 mL L),

A mL BB ERSFATMEAES, FETRESFS LRG .4 CHER. AEXBLNE
5000 g#.0 3 min, It FEBREL T E.3.20 B LEF,

5 mL %2 KIE VUL ERAK, A& X & .OHL7E 5 000g B0 3 min, W& EEW,IHS
3 mol/LAREEBMK [k B % E.3.2) JIRA .
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D FA5S5mLAO00MEBRERIE,H T4 CORMEEZRM. HEXE.OHLFE 5000 g B

3 min, Y& LERIFE 3 mol/L MEERBUR[R BT E.3.2D JIRA
E33 BEAMEWK

wHEEERABHAENEMRBRIEZE.

a) %4 0.1 mg/mL BEHABORTH, LIEHE>2 500 U/mg) ML, % T 0.05 M HEEER .

b) REATERIFHIREE, FXMREREER 4 C,

o BAMFERMS mL BEAMEAR, B TIRES L BRHIRE, T4 CHE 24 h~48 h, AER
B PR A AR

d) BAFEFFEFTE S 000 g B0 3 min, WE LEREBIFEEI2OMBEE . REEKRE
A 0.5 mL # 1 mol/L tris-1.5 mol/L NaCl £ ¥ (10X TBS, pH 7.5),

e) FEESREE.3.3c)~E33DBK(Y 3K, HAIFA LTRSS IERE.

E3.4 EUHEAEHEL

MR OBEANEEESBHLRE.

a) YE#F 0.1 mg/mL BB (TH, LIEHE=>4 U/mg, R IEH B IR B8, M FE 0.1 mol/L
A tris-0.15 mol/L NaCl-5 mmol/L CaCl, (pH7.8);

b) HREUHTHER R R E R IR AR R 4 C

o BAEMMS mL MEECAMER, ETRESRLT ¢ CHE 24 h;

d) 7E£5000 g B.0 3 min, ¥ EIRREBRISENREE.

IR AEHALBRE AL S 0B UL0E, TN R IE Y .

13
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