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i

]

AR GB/T 1.1—2009 4 H N R,
ARHEAREF YY/T 0606.7—2008C HA TRESF =4 H7H 4 . KRB, 5 YY/T 0606.7—2008
M, RREEBEI FEHEARTRNT .

— HREERBR A AATRBESFH/BTH B

— MR T YY/T 16886 &5 5] F X4 ({X GB/T 16886.1.GB/T 16886.7 1 GB/ T 16886.12
RE) LS 2 #,2008 SF R 2 E);

— I T WA S S YY/T 0771.1~0771. ¢ Si W E ESF 8B MY (L 2 &),

— BT AEESI AXHFURCREAREMEAGRIWIRAES (W 2 F,2008 £ E
2E);

— BT AR 4 E,2008 4EJRAGEE 4 ) ;

—BR T HWE B ER (W 53,2008 4EIRHE 5 )

— B T HARAESR (I 6.1,2008 4EJR A 6.1);

— TR M AL A EE RS EERE (I 6.2,2008 ERRKY 6.2)

—HEMT SR BERIRB B 6.3.7.3 B Hif A);

—BUTRZBERRB I (W 7.4,2008 4EfRAY 7.3) ;

—#B¥T pH WERKRXEF B 6.5.7.5,2008 4E T K 6.4.7.4);

—WNT A FEEAGRBPWEREAR T &L 6.7.7.7 ZH % B);

—BRTELZBRSENRE L 7.8,2008 4ET K 7.6 MR A);

—BRTEARRRF % LHFE C,2008 4E R KK % B) ;

— BT ZEEEDRARENERZKRE 5 (L 6.10 KM% D,2008 A 6.8 KM% O;

— MR T IR 43 BB SR B R ¥ (2008 4EJR 6.10.7.10)

— T RARBEHER KRR % 6.12.7.12);

— M T RENERERB IR 6.14.7.14 );

—BRTHEANRTEREZ R 6.15,2008 4E T 6.12);

— R T XERBRE R RRAB (L 6.16,7.16,2008 4EARAY 6.13 K 7.13);

— M T MAEYRENEREKRR %L 6.17.7.17);

—MIER T AP B R AR B SR BRI ik, (VAR B B (I 6.18.7.18,2008 4F iR i 6.14 K&
7.14.7.15);

—RIBR T 55 7 LA (I 2008 SERRHIEE 8 F);

—RBR T B % D FRBEBH (A 2008 4E IR A B 3% D) 5

— N T B2 SCER 3 Yy IR T B T AR AR A TE A B R BERHE R IR AR 2 e (B 3CERD

—BRT S%XE ASTM F2103-01 A5 (LS % 3CHR, 2008 4 RIS % SRR .

HEEAXAMEENETTRE REH. 22304 &G IR ERBEIRS X EEH KT,

AiEHERAGSUEEEERRRSY.

FEHLSEREAYMFESBREAEARAZTRSHALATBREITI SR =MIBEREZERE

(SAC/TC 110/SC 3 HHA,

FirERE RN PRHBEEYHAARAR CFERBAREET LR T HEEFEDH R
I
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HATREf AWM~ m TRE

1 EE

A ERE TR THEHATRET S BHTREEARRNER ABTEF.
AR HEE AT S A TR BT 2850 & i 7o RO R .

2 MIEHSIAXH

TR TFTABGHRARBART LK, LED BB H3CH, UE B R RAEH T4
#. LEARE B BH5IHIH, KB A (BERE BN EHTARXH.

GB/T 191 f¥fkiEERIRE

GB/T 16886.1 ERyF&#MAEYETN £ 1H L - AREHEIBH NN 5K

GB/T 16886.7 EJF#BEYWFIFN £ 1WA - AELKKERER

GB/T 16886.12 EJF2MAEYEIEME 12 B4 - HRFES5SBER

GB 18278.1 EJFAE=HKE BH H1F> ETFFHRKEIBNFRE . BIAMERES
B3R

GB 18279.1 EFRETHKE HEZHK F£1HS>-ETFHERKEIBEBNFRE FIANEIE
B ER

GB 18280.1 EFRAEFHKE #BH H1F> . ETFHBRAXEIBNFER . FHIAMERES
BR

YY/T 0313 ERAESTFHSEE A& BEAE

YY/T 0771.1 Bh¥RESFHM 5 1 30 KR A

YY/T 0771.2 ZhREITHM 5 2 30k H W E 5L B p i H

YY/T 0771.3 YW ETFH/M 5 3 WA RENEBEEBERER(TSE B FEREXERN
3N

(e A R IL A E 258 ) (2015 4F JD U ER

3 REFMEX

THIAREME LEHTAIH.
3.1

BB chitosan
i 2-23-2- 1R -D-nik i H Z5 8 (GleND 1 2-Z, BE & 2e-2- i 41 -D- Mt M B 25 9% (GleNAo) i it p(1—4) &
BB tLrE. HEWRRN.

H
HaC 0
PR 0 HO NH 2

+
&
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o
oo
)
Z
&

GIcN GIcNAc GIeN
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3.2
BEZ BB degree of deacetylation
— AN ERBES T AR T (B Z BEEE M B o0) W EE R 43 3.

4 %

ERERESREE, TANRER . RRELERE . TRBZRE . ARBELAEREMTRESL
Rk,

5 HiEHEHEER

YHASR PR SRR R NER YY/T 0771.1.YY/T 0771.2 .YY/T 0771.3 fE K
AT IAEH .

6 EX

6.1 M
(HERRBEARAR . 2R RO B K, TR,
6.2 {HEMTHRAINEFT-IR)

75 B8 B0 55 M L 1 B - A B 4T A O35 7 45 A IO G A AIE i, FE 8% (D) BB M EAR K F 150 ecm ™7,
HiogBAERERAKT 20 cm™ , REBRERERMAK FT-IR HFE(cm DWFE 1 Fin.

R HEMTHROIMLEEERIEE

HH R REMZRYE | ERELRYE ZRESERLE TREARE
v(O—H)+v(N—H) 3447(b) 3362(b) 3344(b) 3420(b)
v(C—H) 2929 2934
w(C=0)3%R % 1736
W(C=0)Btkk I % 1652

g | S(NHY) 1605

E | 3(N—H)+uv(C—N)

N I 1556 1513 1555(b) 1591
8(CH.)+8(CH,) 1406 1458
3(CH,) +8s(CH,) 1380 1379 1396 1384
w(C—0) 1153 1154 1154
3}(C—0—0O) 1070(s) 1083(s) 1086(s) 1085(s) 1086(s)

E:s IR ; b— I,




6.3 &R
UTFREHE, RRBE RN S BN AR/NT 85%.
6.4 BRZEE
B R AR E R 90%6~110% .
6.5 pH
FERBERMBE pH NIk 5.0~8.0; R pH SiK 4.0~6.0.
6.6 BHABE

20 CRHRERBHNIINFEARAEBIRRERN 80%~120%.
F: U mPae-ss Paes HENRBERFE.

6.7 EXNHFREANSFRESH
AR RER TR ST RAMIN D FRBME (M. / M, ) S5 E .
6.8 ESEAR
ELRARW PbiDMARKAT 10 pg/g(RBAHO.
6.9 EARSR
EEWEARRERNAKT 0.2% RESHO.
6.10 ZBMEENREANRLR
ZBRARBAAT 0.5% (RRAS0.

E. mEM TR PERTRZBZIM AR, MR AN KRB HERIRE %,

6.11 FHREE
RAKTF 10% (FESFO.
6.12 RIy%E
RAKATF 1.0% REAS¥D.
6.13 FE#
REARKT 0.5% (RRAIHO .
6.14 Bk
AREERDFZ—.
6.15 AENBEIR
5 1.0 mg ERBRHLMHARESRI/DT 0.05 EU,

YY/T 1699—2020

E: MRUEXEROTRAREWBLAP BT ERAEATRNOLBUXBAEATERREER.
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6.16 ZHERXE

NEH. NEEZEBBERHEEULTHIRNEL, NH#HETEHZTWE NN, - #% B GB 18278.1,
GB 18279.1,GB 18280.1 # 1T EH TZ.HiIN. MR RAF AL KE , BN KB GB/T 16886.7 X H 5%

B EFTEG AR,
6.17 REWRE

BR@ERSPTFEAESENT 100 CFU, EHABEFEEER/D T 20 CFU, ARKRHERE

HERE ASRBARENKTREE.
B MRFERBRIE DR E K I R, W AT R E R,

6.18 4t
M GB/T 16886.1 B SR XF 75 B bl R H i vb 47 A= W24 9F 4.

7 RBAHZE

7.1 R
IR BB, N AF4 6.1 HLE.
7.2 EEMTHRLAINEE (FT-IR)

e (A AR I E 25 88 ) (2015 4R KD TER , 58 W 0402, L1504 60 BE ¥k MLAE B J7 Bk B 52, LA &

6.2 FLAE
. AREERERRITE.

7.3 &R
IR R A KITHRIE, BT & 6.3 BUE.
7.4 BZEBE

7.4 JRZBEEEVIR AT FENEERRTLUT Ik, NS 6.4 ME.
7.4.2 FERVELLRE G KH &
PRIRYY 2g SEIRMEEL, B RS, I Z B 100 mL, A BEH AR I 0N EEMPHER, E pH KT 8.
U8, KGRV ZYEHEE S #,50 CTH 4 h, BT 105 CTHREEE MERMERM.
7.4.3  JBR 2 B A2 - PR BB A2 Bk
AR 105CT TREEERNHM 0.2 £~0.3 g, BT 250 mL #HEMH, A 0.1 mol/L #EE
PRI EMR 30 mL,7E 20 C~25 CTHHERLEBRCTMAZRKBHRE . MAF EE- KK ¥
0.1% i F A K WS WOAN 0.1 0 BB /K P B LA 1+ 2 R BRELIR B #8571 5 T ~6 1, RIS E AL i E
(0.1 mo/L)FHELAEE. HADAKX@HEHE.
_(,Vy —¢,V3) X107 X 16
m

203X p
D'D_16+42><p

X 100%F  cececccreccccccccencenccaecne (1)

X 100% R R LT T TP PP PN &

K
p —HRTEESR, X
4
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¢ —HRBEERKIEE, 24600 E/REF (mol/L);
Vi —HBRBEBRNEE, BN ZEF (mD);
— AT R, B R EE /R B F (mol/L) ;

V. —SEHE BB, AR ZET (mL)

16 —HENMHEXNZTFRE;

m —HREER,BAHF(;

D.D—HABRZBEE, %

203 —N-ZBtRE-D-HEEEHATHI S FRE;

42 —IZBENEMNSTHRE.
7.4.4 32 B BE W B —— XU R BR B L B

BERAREE 105 CTTREEEMHER 0.2 ¢~0.3 g, IMAMEMK 0.1 mol/L HRBEEB, WHE
TEWF. AREBMHERE FASEANE SRR E, S ERE P Ad&M HCL, pH
HASB EF BE NIRRT RFEELPHERBPAESZEBNEELEANER. LI ESFY

RBE,pH MBS AR, AR A RN S AP E R B Y TR RREERE. X
HHE.

C

[N

AVX C NaOH X ].0—3 X 16

D.D(%) = 0099 4 B RN D
iq:':
D.D —HRENRZBE, %
AV — HRRAZEHEENSEAREBERZE, B HZEF(mL);
cnon —— R E LI E W R BE , A0 BE SR B T (mol/L)
m —HERRER, AR ()
16 —RKEMNHEN D FERE;
0.099 4 —HEXESE.
AT 7.4.4 PRI L.
7.5 pH

BFe bR , A2 K R 10 mg/mL BB, BEHE IR , ] S R 30 ¥ BRSE B, L 10 mg/mL
HHIMALEAK, 7 37 CE1 CTHAABRTRE 24 h, HERUB, HBCPEARIEMEL )
(2015 4F i) P #RE W 0631 pH P& KW E , MIAF A 6.5 MLE .

7.6 BHABE

TR/ ERELH 1IN ZRER/ A KBBEERER 10 mg/mL KEB, HHEBRG, HBCF
e ANRILFEZHH) (2015 455 WIREM 0633 FEM e LB =W e, RARERXFE TR AE
ERMEHERME TSR YIHEE,20 C+0.5 CRHET,NFES 6.6 HE.

7.7 EMHENSFREREEXNS FRESH
i % B HLE M W , AT A 6.7 HLE .
7.8 ELESER

BRCPEANRILEZ 5 (2015 50 WE BN 0821, EERBEELE RO WE. HiRKE
BABWBAE BTG, Wk 2015 4F U, @R 0821, EE AR ER BB BRI “HFHRABTHE”
#HET. NS 6.8 MAE.
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79 EARER

MR CHLE B 7 BB 5E , RLFF & 6.9 BLAE .
7.10 ZERAR

2 BB 5% D L B 7 B B E , REAF A 6.10 B2 .
7.1 FRXE

4 A RILF E 2580 )(2015 4ERR) PUER, 5@ M| 0831, T AL |l & Bk, A 5 1.0 g, 76 105 C £
2 CTTREERE,HFBTHRSERSBERHATITE,NFE 6.11 HE.

712 RARKE

RPN RILMEZ ) (2015 4ERR) POEB, 8 N 0841, AR B & B, A& 1.0 g #H1THIE,
MR 6.12 R,

713 RBEY

HHRRBEHRMA 2.0 g, TR 1IN CMBE MR ALK 400 mL @, FFZLERE .
WRWHEBE 2 L 745, nsifek 200 mL., n#E B3R 2 h, MALBS SERAD. A
BRI GH) i, AKERREY,100 C~105 CTREEE . XBREYERSRARETIT
HONAE 613 M.

7.14 whzh

BA & 2.0 g, IS EA4LES 1.0 g, iBE, MK 2 mL, BidE 94, BAB EE T, N K BRERL,
Pl 500 'C~600 CoRHEELHAL, B, INELER 5 mL, hnsk 23 mL, 3% BB( H4 A\ B 3L 0 E 25 82 ) (2015 4¢
RO PUER , @ 0822, Bt A B B — ) HE , A4 6.14 HLE.

7.15 HEANEESR

ERBHAARATERRERAARERERBLAAEANRREEAKRR, ZR(PEARIME
2541 ) (2015 4E 15O UER, BN 1143, WE N ER KR ERIE, NIAF& 6.15 BE.

7.16 ZERE
B AR N RS R E 25 32) (2015 4450 IHE @0 1101, BEAE T E , AT & 6.16 HE .
717 WEWRE

e B A A RSLAIE 25 81 ) (2015 4F 1) PU R, 38 0 1105, E B ™ MR A YRR E M EYTHK
oW sE @0 1106, ERE = MMEYRERE  EHERERNE, NS 6.17 HE.

7.18 H¥Fikge
# M GB/T 16886.12 M E W Hl &L IAE S , B GB/T 16886.1 B &M R AW EIFMIAK .

8 #R&

8.1 KEENMA TIRE:
6



a)
b)
©)
d
e)
D
g)

8.2 /PMEENMA TIIRE:

a)
b)
c)
D
e)
D

g)
h)
i

AR A L 5
PR B R
WATIRERS
AR R
AR S H
REBHM;
e 20N

AR
K= bt
M E;
RS S H B
JFORL R 1R 5
REHM;

g2 34
REFE;
EHMHE.

8.3 RiEfrk

RIFF & GB/T 191 HFEHLE .
¥ TSF YY 0466.1 HET A HKNEBFSWE LRER,

9 %k .EZEnpE

9.1 RERABEEKNGRE, FRTRELIE & KZEE R,
9.2 FRKEE.FEWMNAE YY/T 0313 KHLE.
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M = A
(FLTEHE B R
ERARE

Al WEHE

e i A RSLFE 24 48 ) (2015 4R ) M8, 38 N 0704, BB 3 CEMEB R MER 7 &
#17.

A2 ZRHEHE

FEESEZERXRADARAD(RREERRE—-TERE) . RAD(RRE _TRRIDIE:
(Vi—=Vy) XeX2X14

N = (=P B N - W I )
w_14X1000X100A (A.2)
w ZXNXm X 100% ceesseseccercenaesencascaneeee (A 3)

“ 14X (2+DD%) X 1 000
ﬁtpz

N —REESFTHEASTR, LN AZERE R (mg/g);
m —fFRERRE, LN (Q);

F —RRESPKIEE, %;

V,— R E HFERER R RAER, BACNZEF (mL);
Vo ZHEHFERERBREBAR, 26 R ZF (mL);
c P VE BT BR VS W AWK BE , B0 W BE /R B Ft» (mol/L)
w—RRESE,%;

14 —RRETFHE;

M — P &G, S RER R TP S FRE.
ERERTEEEL A TEYHEN S FREITRER:

ERB R TR 203 — 42X DD Y% +M X DD % +ereeeesseececaaa( Ad)
B — SEIREAEE . 203 —42 X DD Y% +1/2 X M X DD % ++eveevececeseeeas( A5 )
A
M —EEBELNRRBERRECER 0;EREL. 36.5; 2L .60; 2L BREL . 00; A E R E
(CsH,NO,) :1477;
DDY% TRERELRNBIBE, %,

FMBEREEEERHENBRZBRENRRLE.
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Bt % B
(RLTE 1 Bt 3R
ENANS TFTRREANS FRESHRMAE

B.1 [RE

HEESTERNMERRY LS TFRENITE. B0 THERTRARE SN R, YO0ET e, AS
HRESRERS . HBSAREZR TARA,FESRBRYNAEN G FRERES FBORE B4t
HABERMIOCIEEOER (do/dOFETMR. Hibd LB RN B RFREKE O WRERYBEBES R
SO TRBE RO R, REREYHEN G FREMOE. FERIAMENLTRESL
i R H AR R BOL BB B E BB B A ik (LLS-GPO).,

B.2 &#&

SRR BOEBUST R ER T 2R . HPLC & G BA AP LR (TSKG6000PWXL-CP) 5%
XA 1.0 mL FEER,

B3 BHE&

B3.1 #MaNEGEE

0.25 mol/L ZBR-Z RN E v (pH 4.5,0.2% B H LG  ERRBMZ B 205 g. B R ILH 2.0 g,
AWK Z B pH E 4.5, AWK BB FRHBEZE 10 000 mL, I 0.45 pm HIIBEET 3.

B3.2 HmE&
HRFRMERGER, H LR RHERHBBEEEEIRE,H 0.22 pm N IEFTIE.
B.3.3 HmHB&E(dn/dcWE)
HRAERMRGER, A L RRBHERBHBEEEEIRE, BRARHEER 1: 5.2+ 4.3+ 3,
4:2.5: 1 RBHHATHERRBE, KR 6 MMEEEN RIS, 0.22 pm X IEAHFTHE,
B4 PR

B.4.1 POLIEYOE R (dn/do) : MBI E G M#HERS , KRN EREB SR EMBREREL, EA
AEREE, EREE HIFATIRELEE | min, B REWEH do/dec.
B4.2 HEAEESEOCBNNUARERNFMER, RIHMEZRRLRE, RERFRERER &
HLRE WU AR R B R T R B G AT A F R B R AN FRES .

B5 #ZRitH

R SE 8 )T, BT AR BB R AT R R R I BL WA do/de H, RIERGEREE
9
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HAAERXRSEG RN O FREREN T RES AR B HHRE .

. A-YRER—-BERT I EEcER Ny —HE.
B2 ACRAGEE AR, BN T URIEFERE TR,

10
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B ® C
(RUIEVE B R
EaRERAE

C1 RE

% O H7 2 ¥ (Coomassie Brilliant Blue)G-250 A F M E, A ERATELAA,. 5BAKE 4
FEHIEA,BEARS RS AW 595 nm LHBKEERK, B ESEARSTRBIEN, THK
BENE.

C2 &&

C2.1 HHRFE.
C.2.2 EIM4pe6Ht.
C.2.3 EHRARAEE.

C3 BhH&

C.3.1 EIOHEFZE T G-250 kM . FREUEZ DT & #5 G-250 100 mg M T 50 mL i 95% Z. B9, B A
Wi 50 mL,FHAKBBZE 1 000 mL,B4. S8, BER, ETHFAEAN,. ZRUE. MATE™
A {F FHRT R 38 .
C.3.2 FHABRMER (30 pg/mL) FEHREE MEAEAX BE, AKFHBERY 300 pg/mL A&
W4 CTIAE. WA, H 1% ZBRBERRY 30 pg/mL,

M KA RIRAIY AT

C4 HmA®E

HEBFREUEER S 4 50 mg, FH 1IN ZRRIEMIFR R, IR 5 me/mL WM. HMERR 1 mL BHR
b, Lt
X ATRAEMNS FRERRENEEEA, SEDHREQX>EVIR, BPMRMER, AR RERENET 80 C
i 4 h RAMBTREFRTRBEREWEQSROAE T XHTHMALHE,

C5 NESR

C5.1 HTRHEELEITHER.
®Cl EARKFABBRIIKE

HES

0

1

2

B R R/ mL

0

0.1

0.2

0.4

0.8

1.0

1A Z M B/ mL

1.0

0.9

0.8

0.6

0.2

EO R/ (ug/mL)

0

3

6

12

24

30

11
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C52 HEREBRAIINEAERERZXEPIHIMA S mL M% DHRE G250 Hk. AERAXRE
HEREPERAESBEE,HEZR 20 C+10 CTHE 15 min, H 0 SEEXNR, ZRE(PEARS
I 25 51 ) (2015 4F i) U8, B W 0401, 5 5h-0T WA L6 B, 72 595 nm LW E K in B AR ER
&

C5.3 MRIEAREERICEME A RIEE, &6 BOLE-EIRERSL, RERGNROLE, HRERERE
MEBREE.

C6 HRRTF

HZXADDHAERRERERERTEORS R (00, %)
ps =p_z X 100% SO & o 1D

A
pr— R E PR REL R E, B N MEEZES (ug/ml) ;
p:——HEME R EARKE, B NMEEZES (pg/mL).

12
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Bt % D
(RS o Bt 3R
CHARBRAUE(SHERED

D.1 R

RATESHEEEEENEN ZBESHAAN ST, HEXEE THARUFRN, HFHREN L
By ik 55 M Y148 B 6 1A H .

D.2 E&MRXH
D.2.1 KA (A% FID &5 T2 i),
D.2.2 fai¥t.DB-624 B AH Al B AR B A i A .
D.2.3 EAKZ AR A% (EiE>99.5%).
D.3 ZEirERBEH&E

BREeg XKk BEEEETAER P . HERE, A4 KBREZE, 29, % RS 1.0 mL &
500 pg IR MEM B R, £ 4 CTRHE, AN 1AA. EH, BUERIR M & B BREBER
25 pg/mL YRR ER .
D4 HRE&

BERIREY 0.01 g FEBRFRBEEL T 10 mL TSP, MA 2 mL gifhK, EEFEH,BS.
D.5 ®BEXH

D.5.1 .60 C,4#¥F 2 min.
D.5.2 RKALEBE 200 C, M F|EE 250 C,

D.6 $ &

HERRZERERBELA 2oL, B 10 mL TISHEP, EEFH,BY. SHELEMRERFIIET
80 ‘CHn#k 30 min, ZEHE K AN KMT, TS, FZBARGER Y G, BB Z B mEE, /£
Jo ST B E BARE.
D.7 ZRitH

RRBEREREE P ZBHRE C, TERAD.DIHE .

_ A" —6 0,
c,.—c,xmxArxw X 100% (D.1)

13
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ﬁq:':

C. —REWIERBEL T ZENRE, 1 ;

C, — LA HER B, B AL B ZE T (ug/mL);
A, — A B B g T

A, —— ZBE bR HE R I THT B 5

m —ERBERERBELFER, BN (.

14
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$ £ X W

(1] Sho ik B 7 a8 iR & i B 4R e R4 SR (2009 4E R 5 , X FER R R AR 3 Y IR
P BE 7 2% AR 0 A H R PR R RN B A, B 2 MR R 20091519 5.

[2] ASTM F2103-11 Standard Guide for Characterization and Testing of Chitosan Salts as
Starting Materials Intended for Use in Biomedical and Tissue Engineered Medical Product
Applications (B I TAYEFMARTE=RMB MM ZRBELREMRIBIER).

[3] European EP.8.0 version(BR¥HZ5 8L 8.0 i 4<).






