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Abstract

Sticky bone is a dough-like bone graft prepared by mixing platelet concentrates extracted from au-
tologous blood centrifugation with granular bone graft materials. It exhibits excellent plasticity and
stability, can conform to the morphology of various types of bone defects, and maintains spatial sta-
bility after implantation. Sticky bone simultaneously combines the advantageous bone regenera-
tion-stimulating effects of platelet concentrates with the scaffold function provided by granular
bone materials. At present, sticky bone has been increasingly applied in the field of oral implantol-
ogy and has achieved favorable osteogenic outcomes. This article reviews the constituent materials,
different compositions and preparation methods of sticky bone, aiming to provide a comprehensive
guide to the composition and fabrication of sticky bone and facilitate clinical practice.
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1. 518

T o L A o A AL N BT 5 T A RS ) TR R, R 00 1 3 5 e AR SR AR T o X 3 )
B, HAT, WHOEBEMEEEA BT, R REE. SiE AN TERE, SRe#Ea & H
ISR ST 1][2]. Sohn 25 A[3]HIHIBA T 2010 FE B kA& H T “FhitEE 7 (sticky bone)iXx —MES:, HokgH e X
N “REAEEAAEE ARG A E R B BEY” o DB, F R — e IRk
i) — € I E R E B 2 AR CE AR B AR I BRDIR & # MR IR & & M e, B — 8 R YiE A
AERVE R BRI FIHOIR B R, MO MR LT B 4], L/ MRIRGE VI 5E RECE DD 18 /i L
3% (platelet-rich plasma, PRP), & Ifil /N £F 4 2K 1 (platelet-rich fibrin, PRF), ¥4t K A 7 (concentrated
growth factors, CGF) =N B, ML T 3-8 2 AR /NS & o 10 0N VB A B Ve 2 R i B i,
FRWEEE L, WMHS MU A S E R T A FEEG RS, K& A&GAE, Bk
AR TR ) & AR IR IR, RSO A R A IR T BHIE T T REMERIZER, BAE
AL EARM BB 4 720, 7 ERMIF R R PR TAE N DR Re 8% 7 (H 4R 2158 A48 & 1 S il VB 7
e
2. EHEMH
2.1. BI#RIFEFAR

B2 B AT R B S B R E e R SHEE VOB AR EE I “ et o BiE R
A7 TR R AR AR T B E B RS R AR A . WA B BB RO B RS, AR TR
BERE AN, B ROURIBONT B AR SR A MG R BEEERATR0E. SiRlE. K
B BRI EE . HEF RN, AR . R, AERAEReEaR. 5
T TR BN R 5 5 K SOE . TR B E BOR S5 I AR R IRPE[S]. Bk, ik
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SEEESR, ORIET BRSO 1 B AT A BUZHT R DL . AT E BB RAE B, |
AT E T HAMEATEMRT YR SR, SRR, ARG EHGNR AL, HAmRmR s
BT 70%ATHLURT s 20% WA HLSSY, HAR 10%E2 K FREEBERCAFIR I 2 F = 2
MWMTTER . FAPEEHZRAERR T, WEEEREREA-2 BMP2)MEALAE KR T g (TGF-F). T4
FRNE LB AL B A, ik A RIS AE R, R R (e i A B AL A L Ak
IEHTE TR 6] T BRI & F A BT A& B 90%, KK TR R, REMAIE RIFHISC
ZER], AR R A KRR RIE, ARTEERE, HREAREE. eIt/ BRimE kA
THMBHERRBIRAE . IEEEEEA RN R R 2 R o F AR 9 B SO R
#HEHET BT B RIS, B CEE N T IR 7]

2.2. FR&E

[ ol S5 A E SR TR AE TE A T R BEARIE 2 B AR A2, T K B A TRk . B ATA
2 SR [ Ah 7 R A ] B, IR T R ARR AAR B (FDBA) BT T [RI R 7 K (DFDBA) AH
M Vo VR IR b S B (FFBA) IR ¥4 R [ 57 A1 (PR R 1) 5 (8] FDBA i i & B2 R (T-AT 5 AX) I 7
JREE AR LA, BIAT R SR ) S A AR A S LN #F 4 . DFDBA = 22 ISR 8 (4L (Eh i At &
AR, EESKAEEAMBEEHESWERE R, A, AR MARRE T, il MRATEA KR
TREACEAR A T o SR E R A R AR IR B )5 S B 47 T -80°CHE & M, HARE 1 RAF10H &
B BT UL EFESYE O] REE M AGRREREOR, B A ROR IR A, [R50 1 20 i
Wi, HAEBEREIAREIRTH10]. FF SRS EEVIRBE 58 G ROR K R YERF A8 7155 5 AR
THAE BB AU RS, Tom H AR E B T I R ATR

2.3. RHE

SRR R LI, SR AR KB T AN, R R R, RTINS, 2
FATR B 2 B B AR L. BEESORIR R, AT RIS 7 B, EhTRmaEa5A
FAFERGR, Hb AT N TG A REMEAT AN, DLMOREE G 5 R A A Ja A B G B HE 5 B o
UEAL, SRR E AV R R BOR PERAR DGR B e . et A2 /5 1) S M i BEAR P AR B — 00 5 8 5 3 A
RIVEY 12450, B35S T A 0 A AT SE ¥ RE I AE AR BRI R (1170 5 P IR S o i SCERAT I 45 - 2 o
(DBM) (L MU S I ABbe B (LA MR, 70l R 78 BAa P TN« HEARET H
WA BIRRZR, 2 ABUL R M B e RGN, SRS A E AR TR, 2
HARR) B SRIE Z A EI12]. DBM SRR ME R AEHEBERE R, BesAEE N BMP-2 87) &5, H
BRIV R BB KR E MRS, i BRI R RS, MR RARZ LA MINE RIFE1% T
TER, TR R T Bl BB . PRh R SOOI TE e e, SRBUE AR, N T80

2.4. ATERB#FE

ANTHZRANLEREERY, SN E SR IRXECR LI EBEE . NTERALRMEN. 5T
T i fEEAE A HATE ARG ARG N E TR T, EX bR T I R R S T
HATIA S 1 22 ALEE R, AR AR 508, T S0 A i 200 M A 1 et DX I ) R B A S B, AT i 5 1
AR [13]. AP RN A B ERZ —, HAA RFWAEMEBNE. FTRNEDI1A1EH .
Xt E LA R VLSRR U, (B AFERETE R ST Re I 255 PRI WA
(HA). S-BERR=45(5-TCP). BRRRFGSEMT B VEm . HMERLRER, (HHWRPIERMR. Hrh p-TCP B RAFH)
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AEVIRAANE S B S PR AR, BONE B AN TR S MR B RS KREEA-2 (BMP-2) %S
FHOCHH PRI 1 SR B AR o A, AE B SR R OCHE[14]. Lee S IT45 AR M AL EE IS AR
BAHE RN RTINS T AR =P A (4 B AR 7 1 5 B V5 P PR [ R 8) 1 Wlde, l B EA fH 90E
SIS [15]. KARE I FREDWIRIR . 5280 WM, BAMReZ R, sAawistt, kS
FHL A AP F RN, H B B AR VIR R A 4% . SO e . AR RO,
ROWERE SRS T REMBR LSRRI, SN T8E., SRk, MFEE4sa
A IBREE[16]. D9K TR R R B 18 Z A B nHAC), nHAC & —F B9k 5 S8 ME, BA RIFHED
MM, RS, HiESUHLCE A, FRIERSAERYEAL AR, W, RIFNHE
BE 13 NS HIME DR 5 AR AR S R B[ 17] 0 & @A Rt e B ) N B AR Bk & 478 (TMC)
B R AT Ik Tk A G gs HE R R AT (LA SR B AR AR AT, R S LR
Rl S OB R B e  S218  BUAR T IS5 1) £H 6 DR HL v PR FL B 26 (75%~80%) DI T Al i A= K¢
PR T AR T U0, B BRI BRI R S AR RA BE ASUTES, PTRE S B
LA R, BT ARG K& R M EERIE . BE 48 1) 3 BEER AR TR N AR S Ik B B A T S
B KRS 18]

3. M/MRIRZE4D
3.1. EN/MRI3E(PRP)

PRP /228 1 — A H B A4 M B U] £ ) I/ NI, 2 — il 2 B 02 B 4 RS 1) B ST AR
Yy, A8 I 5 BN SR AR 4 12K FER B DRI IE IR B, DR HMURR IR AR P S R M T 52 212 R
PRP B Il /AR i A7 1) 2 Bl AR PE P R T, A /MR AT AR AR K BT (PDGF) . # AL AE KR B
(TGF-p)~ & W R AEKIF(VEGF). B AEKKFEGRH)ARNES T, R LUEE F s 10 &
HERE[19]. XECR Y EIEH, A RAE RS, Rk Mg Ak, FO2dt g s R E . 72 A g
o, PRP ] LA b1 10 70 53 40 L (BMSC) I8 S AE R AE M4, 35S H B A2 ik, Rk 1k
HE& AR o PRP BB AR A DR 1 ] DA 3E 41 4 ML R UL 200 R P A, 35 O 0 38 1) 9 0 S 2 [ 20 AE 24
SFRHG RN HE T = K5 B SR IEHE R e RS B AR a a7 Re . LA R /MR AT
EAEMNEES TR SN Z R RHAGUEERETI[21].

3.2. EM/MREHEER(PRF)

PRF /& 58 —ARIE I A iy i 45 B i MR 464 - "6 B e I/ MRS (PRP)#E— 0 & ok, FLAR 35
TET A4 FIREL PRP JERET &, 2008 PRP AT & I AEBIR M5, Hifil4 PRF ANyt
7, T ANEEYR M, B BRI . PRE (5 —AMEATE T H B T R 27 4k 2 (1 560,
P2 HE T A AR K R B AP BRI 22]-[24]. H 2000 F-AX4] Choukroun FF & HPRIE B0 L-PRF J&, Xift—H
WA T Jeidt PRF (A-PRF) [25]. BEAR, SCERHGEHIIL T 28 PRF 484k, ARHEH 7 AT 40 /K & i
BRAF4E (I (H-PRF), AITES R LT 485 (A (I-PRF) [26]. K72 LR T AR Bt & S i 2872 i o 40
W4 PRF (C-PRF)EAKH 5 546 L-PRF AR5 77 58, (HIHRF 2 AT — FRp IR I R BEHR . H
BEAE LA E T SCE 4B E . [RIRE, 4K PRF (T-PRE)FHEH BSOS 805 R 4G L-PRF ML, (H4R5)%
FHERHVE FEAT i 4 o 1X —MURR I L2 B AE Y S ML /MR S BOE AR, AT TR 1 6 P 16 9 A R i 27
[28]. I-PRF (¥l 2% J5 vk R B O B) . B 00 B B0 1 4% DA AR AS RSB (AN AT 6 T 2 5%« PRF A
AT AR K B F B U B GRS, IERECCE B R M B . B O 4R LY PRE AT S5 &
RMEHRES, IR TR BT EH SR . FERE B, BReAE N AR, Wi Bk R %
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R, R AR R, MR @A R S R R R A AAME Y Sha e, M LB A
R [29].

3.3. RBEKETF(CGF)

CGF J2& 58 =X A AR LR 250 J5 A5 R /AR, B BB RHT 2006 R4 HY o AR b, B & I/
YR ((PRE)TH AR, BA ESRILF4E 8 (A5, HAEK N PRI A 71 & &5 5 . CGF B0 40 EE
AR M AE K7, W PDGF (/MR ATAEAE K T) . FGF (AR A KR 7). BIESKAEEA.
TGF-B (A KK F-p) EGF (R AEK KT, XUk E 2o mE, v MRt JE & AT
JRC, R AT AN R R AT R, NI (R R AR A 2 P AR . CGF S4F4EH iIn 1k
RIESEE G, ARFEFHELRER 28 K, HIPHMNREEEE, BR0ES E KR FREBRRS, TR
BEH LW NP AE[30]. CGF SCRFZ FhAif S AL R .S58 . 1T A ML IS 77, B04E 5 W0 40
T T-4MAE . F BN s 0SS, XEW CGF 76 st 0 A MA L f A p RIS EE/EM . CGF
HH PR 4 LR AR A PR RT R B B LA, TERUA AL o A S E g, ATk . A X ey
P, CGF BERAEY Bk, W2E KB 1 HMEEUE, (bR Z AL D3]], 2T CGF il
A P A K R A E B AR TP R SCRE ], CGF 5 M M AR 45 & 78 AR A 5 e 7 ok ik
Z I E[32]

4. B L EERNERS ST

TP E M E RN ATy « SRR E + PR o PRF. CGF BTG PRP JE BRIV £F 4k 25 11 )
LS MY NV ey e e =35 A i b= AR b vk 2 (VA il N 7o e (VR 11 R 3= R v < 1 s 1 B Wi w1
FSCH H A0 BRI P9 R A B R Bt s SRS I/ MRIREY FE SR PDGF TGF-B. VEGF %§[A-¥-: PDGF
FEEH ARG, TGF- 2 5KEA M B i Jodeid, VEGF 55 P 5 40 f s e R g Ak
M. 2024 FBEHLAIRIF 7R, CGF BeA Rt 110 4 XK P8 1 & T i i AR i A 2 91
BARJGHE[33]; 2025 AR LN C R CGF BRE R X T XK A 5B &R A7 B A B AEH
[34].

5. M EHEIERES
5.1. KL PRP HEFEHIESHFMS

PRP B4 kB0 5 HEAT il 4%, FHIERR P 5 % 538 BB o b & A A ] X B[351%5 BA 3000 r/min
B0 12min #B LR E 2 KEOE, BEKES P ERE] PRP, K PRP AIELMEER (AL 10:1)5
W P B BRI A, T R PR o I BEAE[361R A LA 1500 r/min 5.0 20 min, W ER 135 i 3 K Sk
BT 3~5mm BIZC4HP, FREA 2000 r/min 250 10 min, 2R B3R M5, A9 PRP,
2 9:1 BN BEFI(1000 U 2REEMEEA 10%5 L4857 1:10 FEE M), 2 s Jok PRP B 5 A A 71k
HHEB RS SR REEE .. Miae%37], RAE%(38], KM Anitua’s 17775, #Hil4&4F PRP 540
FPEC PRP SUALES 4R B M5 2 SR Ar(6:1:1), K PRP 4t/ 5 BIO-OSS M RHE S H & B MREa%
ZE[39]1LA 220 x g B0 15 min JEkK & LEFFEJZLL 980 x g B0 10 min, EF 2 PPP J515E] PRP, JilI
NS FPR@:1)IR A LABE PRP 5 BIO-OSS BRES), Hl&EMH . BCES401% PRP SEGSHI(E
LK 100 U/mL FUEEIMLES 1:1 VR &6 503 1:1 EEIfE SSRGS #8250, & 6~10s J5 R p PRP &A%,
SRR G2 B, &I AR S C R EE. PRP TEES T RIBMBEFI/E R R, #ig
N AR A E OB, N ERIREE T — AR T R 4 5 5 O SE,  ATTT (2B T
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Ji, X5 Weibrich FISCIRE R R 417, WESE T AEERIISIRIERT, PRP T LU AL B K45
HEGE, o AR AR ) B R L A BN . 4R B, R PRP 5 ERE, FMREE, RRE LA
LA RO R & R A BRI % 77, PRP BUIREIR T DAL, Hodil 207 At AR AHE, (H
R T b 2 B0 R 55 0oL A BESE R 46 PRP, I R 1T 42 8 IV 52 A 1l 46 & PRP 5 INB0E 715
)% PRP B, B G IMNE B BORL ] 5 RO, Bk 3 b s AR B BB H R IR, W]
REIE MBS, FE I AR A8 v s .

5.2. PL PRF ZhERFIEZFHMEE

PRF il 2% F B ARG A AT A 06 B AN A 125 38 I F2 7 . Nagrani T 25[42], Kapa PB Z5[43]7EAR#E
Q23 CE 73.4°F)REEH M T i-PRF EHZKAMAE N LAFLIHE 700 r/min ZPEZE 0 3 min, FEELO 4
min J5 YR i-PRF, K H 5 20 AR i R0k: 5[5 A AR i 5 ¥R A S 50 B 5~10 min J5 BRI AT H114% tH 1B [44] .
FLAER[45]ER FEH LA 1500 r/min B5.0 14 min G TR Z R B FAEMMRESEhRES, 830
3 min J515 %] i-PRF 5 F A FUH MR SEEIZEE . Andrade, C Z£[46]LL 2700 r/min 0> 12 min 3843 L-
PRF #t5t, DL 2700 r/min 2.0 3 min 4 i-PRF; Ffij54 L-PRF BEREE 5 7080 L 40 B 5 VI gk, IF
55300~1200 pum K F AR Bk 1:1 RS JEMN i-PRF, JBSYIREHBHEL 10 70, T 5 B Ay 15 20 86
H . StanciugelulS 25[47]LA 800 r/min 2.0 12 min #4% A-PRF; LA 350 r/min Z5-C» 10 min 4% PRP; LA
2700 r/min &0» 3 min il £ i-PRF, LA 6:4 fLLEITES B A 7 5 /M) i & 35 P . Csonge L 55
[48]1LA 375 r/min 250> 10 min #45 F-PRF J5 & 8 min, LL 0.125 7o/ZTHH) BMG 5 1fi 3% EL5lin X BMG,
1E TR B, T I o AT B 4~5 YR IR SRR, R R EE 2y
51, BERROtER KIE BN AE 11, BASTEARR B#%. David P % [49)7E =i 4 1F T LA 1300 t/min {155 5H
B0 S e, HTHI VA i-PRF: 4% 1 mg BB HEAMEHTL 10 uL 3 i-PRF HLHNR G & R . Park
P %%[50], Soni Z¥[51]LL 1300 r/min 0> 8 min 43 5ll3k453 A-PRF J i-PRF. ¥ i-PRF 5% PRFM i
1B RS, R SISk 101 BRI & 2~3 708l MR E e . 22525552184 1300
r/min A5 B0 14 min 3K PRF &G 5 H B A MRS, BEEIMA A-PRF K55 IR, 7898
4 3 min, #E 10 min 552855 . Ponte JS Z5[53°K M Castro-Silva II 1 F Oliveira 5 NFTiAR 77 R
[54], LA 1500 r/min B5.C» 10 min, 3f43 PRF Bt HATAYRREYE); LA 2700 r/min, 5.0 3 min JG3REL
i-PRF, ¥4 PRF BEHEHEMKS i-PRF & DA R & /MR 4R ORAY . /5HE Bonece-
ramic™ (H1 60% 52505 K A1 F1 40% S-T IR =55 4 B RUH B RS ), TRA 5 BV AT T B M (551 25 b,
Fil PRF 1l 2% 214 B 5 77 (5 19 5 92 A 2700 t/min 8% 700 r/min 5.0 3 min 4% [-PRF J5 5 %288 FR A #
RN, ST B — RO RV RGERAR R, IR R E TS0, FIGR EoeTH 5 & KA
HMREG ST & RS A R RG], "TERIEH I E, KR B B0 RE N L& b B A PRF 4%
(0Tt B 72 B R AN BRAR B ARG AU/, A 2 DAIRBEHERA (0 BRI AK R, B AR TE 2 Wt i mT
Reox G Bt — B R R B N H

5.3. KL CGF AERFIZFMEE

H AT {8 CGF #IEBE B MR 7T, FAR L A 55 ME Bioss-Oss IR A G il £ 1X —Fh 4l
G, HE5AMWE. FF SR RN LSRN G T IR A RN T, L FUCE = FiE 5 CGF R
Gl RV E ITEIRVE, AR TR vl B R ST 4EEE A i ) CGF 544 AFG 5 CFG & il & 5 Fpe
BOHREHSEEE, HE%EREPARDTH % AFG 5 CGF B 2.0 R K BRI 2. XieY 25[33]
FEREFC AR I DA B O FE P I3 30 #2, 2700 r/min FF4E 2 min, 2400 r/min £F4E 4 min, 2700 r/min $£4:
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min, 3000 r/min ¥F4E 3 min, 8 36 #EiE1b. MR, RETHN=Z: LERNTI/MILEK, FEN
B AR A R (B R AR I LN AR 4 A K T (CGFs), 2 RZL4HMI(RBCs) o K H 2 1 28 ik 4
AR FEER DL IS T 2 A AL T B 2 o A AN EGER K I,  BA 2400~2700 t/min F¥ 38 B 5 0
2~12 min, LJZRIA AFG. ¥ AFG 5 Bio-Oss ‘H#RA G CGF B R U R A, Eserefhitk
o ZER—LE[S56]MR ) s o U B BAE A% 25 O F2 P il 46 CGF J5 % CGF W5 ki 1:1 LLilie s, &
B 2min, EPAIHERENTEE . Wei 25[34], & TESE[ST1EM 70 T RET 15 min, B2 2 (AFG Ml CGF
L) LA 2400 r/min 5.0 2 min f55 15, R AFG %, B EEMAARRITSE] AFG; CGF R4k 85
> 12 min, BUE]Z135] CGF; CGF N RS o il s K315 1 AFG RHL Bio-Oss B R,
BE 5N CGF R 53 2| A BGR I 78R S, ##E 1 min [GRIATA 2B . X SRE[S8ITERT 78
KM A-PRF. CGF BXAYPKIZREBE AR & FPE R, AEFFMBUNAE L 1500 r/min &0 14
min J5 7> & A2 A-PRF, R, 7T B0+ M LA 3000 r/min B5.C» 20 min J5 77 %5 1) CGF #t
P, BT aE N MIRIR B, %555 10 ming BYPRZREB KA S5 A-PRF. CGF A G4 8t
o BRI, UL CGF N JEURME % MR e Ho A i RS T8k, Th %, 2O R,
FEE S CGF 5] 38 FAE(GBR)F AR M B A AU AL 2 K T Bio-Oss 1RA 4B SR /K L4 5] S
FAFAR, XEWRERPRNNIE 25 BEY) S A T TR S, R F P BA CGF
D A R T B AEAR RS, (AR R HE T A, B H A B AR A RN & ] & R
MR FEAE R IR R LA B, IR IRSERBIENE T, WUE T 0 s T IR A AL

6. TRIBKAR THESIERF

I R 7 FE T e 47 S B2 TR B3 L SR AT B P AR F AR s F - + i-PRF/CGF, R 77 %
PRF/CGF i, ARG FITHRALS RS, IR ™ SR a5 B B 2 R g R A s AP
TR RS . FR RSB RS + CGF/A-PRF, b EuE T, (ki A A v s 35
B TR SRS . BRIP4 P b L AR SRR TH A T I8 A S 9 MR e M8 () RS + CGF/A-PRF J7 %,
DAY B R B I R SR AR IAI[33], (E S0 5 LR\ 7 ) A 780 A AR BT 7% 75 43 T AL B B
7. G5

gi b, HTe R _EA R SR NI AE 5 B A RHE & 5% B 107 SRR BB RS . R
SEMh R ) 25 RV B R R R S e T R, 2R R R AN FRR SR I MORGE VI A & 2
b AT I st . B AKRIEE AN LA AR AR R, HoRERON 2 HA B saishnds, (H
HORMIHIT LA CGF il # Rt a faiis. [AAh A RIAG B R P IE B P R IR h pr B X, 5 CGF 1
20 A e AHEAT IR Z BT T o N AP RHR R e FOBT H 5, 22 P B AR o HE RS R I 3
{5 H HTEER MM 489 5 Fothl) 2% R B ORISR =, B TRRIF, A5 fE 78 al i e TR 1 AN F
TSI NRIRAEY) 5 A N T s A & R B R AT RENE , PR R FLm R ROR [ & & i 26 07 1%,
NIER TAESRMEE Z W R . AR ALy R TR R A [F 5 15 00 b B AR BT M Bk HE A & I 26
P A TIRAR, I8 B HSWKE BT S 78N PR 2 L e AT B R i o 26 07 3 e 3
AR FNEFHETT R
SE 3w
[11 Sanz, M., Dahlin, C., Apatzidou, D., Artzi, Z., Bozic, D., Calciolari, E., et al. (2019) Biomaterials and Regenerative

Technologies Used in Bone Regeneration in the Craniomaxillofacial Region: Consensus Report of Group 2 of the 15th
European Workshop on Periodontology on Bone Regeneration. Journal of Clinical Periodontology, 46, 82-91.

DOI: 10.12677/acm.2026.1672511 177 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1672511

[10]

(1]

[12]

[13]

[14]

[15]

[21]

[22]

[23]

[24]

https://doi.org/10.1111/jcpe.13123
Haugen, H.J., Lyngstadaas, S.P., Rossi, F. and Perale, G. (2019) Bone Grafts: Which Is the Ideal Biomaterial? Journal
of Clinical Periodontology, 46, 92-102. https://doi.org/10.1111/jcpe.13058

Sohn, D.S., Huang, B.Z., Kim, J., et al. (2015) Utilization of Autologous Concentrated Growth Factors (CGF) Enriched
Bone Graft Matrix (Sticky Bone) and CGF-Enriched Fibrin Membrane in Implant Dentistry. The Journal of Implant &
Advanced Clinical Dentistry, 7, 11-29.

kRN, T MRIETTE O P K R R R )], DB BIR, 2022, 30(3): 153-159.

ATtEaE, TR, S0, . FEEARE R A 0 N ML A R (D). #HELS), 2021, 35(S1): 94-99.

HTE, T, ZHL. AT EBEMEME S 7 185 5 5 N ORI 7RI T ESEH O Rk E, 2024,
17(1): 74-79.

IR, SKBM, AR, % BT AR TS ER Meta 0HT[J]. 400 D EEEIE, 2022, 40(5): 566-
575.

JEEE, A, R R A SR AR A B SRS & R N R D], DS BRI AL, 2025, 41(9): 750-754.

Stavropoulos, A., Marcantonio, C.C., de Oliveira, V.X.R., Marcantonio, E. and de Oliveira, G.J.P.L. (2023) Fresh-Frozen
Allogeneic Bone Blocks Grafts for Alveolar Ridge Augmentation: Biological and Clinical Aspects. Periodontology 2000,
93, 139-152. https://doi.org/10.1111/prd.12543

Ku,J.,Kim, I., Um, I., Kim, B. and Yun, P. (2022) Effect of Gamma Irradiation on the Osteoinductivity of Demineralized
Dentin Matrix for Allografts: A Preliminary Study. Journal of Functional Biomaterials, 13, Article 14.
https://doi.org/10.3390/jfb13010014

JEES, SOR, RZR, 55 HoE MM BB R D], T 5T, 2023, 16(2): 185-192.
F¥, AL, Tk, . A EGUR TR TERETEAT KAB R KR SR SL IR B T[] R R E @AM,
2021, 35(10): 1303-1310.

M, &, T, % S BEMENATIREF I BT A S AR D] FEHR TR, 2022, 26(22):
3586-3591.

WRElak, B, #RBaE, &8 NTEMEL p-BERR =85 e 0 M 2R skt i R h ORI I[D). BB G, 2023,
31(4): 252-256.

Lee, S.S., Huber, S. and Ferguson, S.J. (2021) Comprehensive in Vitro Comparison of Cellular and Osteogenic Response
to Alternative Biomaterials for Spinal Implants. Materials Science and Engineering: C, 127, Article ID: 112251.
https://doi.org/10.1016/j.msec.2021.112251

T, FANGE, RIEZIR, S HURSR B AR TR O R it ST R ()], R AR R S T A (T
fiK), 2021, 15(2): 65-71.

FHER, A0, 7T, SF B EARTN SUHER B N K R S A2 AR AT UM T A TA] 25 D 53k el s i
ARG ARO[, A, 2025, 38(8): 800-809.

Fe, #E, WK, ORGSR TR AR SRR )]. HErh RO 2 R (BE 2R, 2025, 54(2):
290-297.

Zhang, H., Luo, Y., Wang, Y. and Sun, M. (2026) PRP-Related Biomaterials Enhance Bone and Nerve Repair. Materials
Today Bio, 36, Article ID: 102656. https://doi.org/10.1016/.mtbi0.2025.102656

Garaud, S., Hamard, M., Gorican, K., Bouredoucen, H., Knuchel, C., Ferreira Branco, D., et al. (2026) Pain Induced by
Platelet-Rich Plasma Injections: Reality or Myth and Short-Medium Term Efficiency in a Large Retrospective Cohort.
Clinical Radiology, 92, Article ID: 107166. https://doi.org/10.1016/j.crad.2025.107166

Wu, F., Huang, Z., Yang, H. and Huang, H. (2025) Research Progress of Platelet-Rich Plasma in Promoting Peripheral
Nerve Repair. Neurogenetics, 26, Article No. 85. https://doi.org/10.1007/s10048-025-00868-x

Masuki, H., Okudera, T., Watanebe, T., Suzuki, M., Nishiyama, K., Okudera, H., et al. (2016) Growth Factor and Pro-
Inflammatory Cytokine Contents in Platelet-Rich Plasma (PRP), Plasma Rich in Growth Factors (PRGF), Advanced
Platelet-Rich Fibrin (A-PRF), and Concentrated Growth Factors (CGF). International Journal of Implant Dentistry, 2,
Article No. 19. https://doi.org/10.1186/540729-016-0052-4

Karimi, K. and Rockwell, H. (2019) The Benefits of Platelet-Rich Fibrin. Facial Plastic Surgery Clinics of North Amer-
ica, 27, 331-340. https://doi.org/10.1016/j.fsc.2019.03.005

Zwittnig, K., Mukaddam, K., Vegh, D., Herber, V., Jakse, N., Schlenke, P., et al. (2023) Platelet-Rich Fibrin in Oral
Surgery and Implantology: A Narrative Review. Transfusion Medicine and Hemotherapy, 50, 348-359.
https://doi.org/10.1159/000527526

DOI: 10.12677/acm.2026.1672511 178 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1672511
https://doi.org/10.1111/jcpe.13123
https://doi.org/10.1111/jcpe.13058
https://doi.org/10.1111/prd.12543
https://doi.org/10.3390/jfb13010014
https://doi.org/10.1016/j.msec.2021.112251
https://doi.org/10.1016/j.mtbio.2025.102656
https://doi.org/10.1016/j.crad.2025.107166
https://doi.org/10.1007/s10048-025-00868-x
https://doi.org/10.1186/s40729-016-0052-4
https://doi.org/10.1016/j.fsc.2019.03.005
https://doi.org/10.1159/000527526

gt 4%

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]
[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

Ghanaati, S., Booms, P., Orlowska, A., Kubesch, A., Lorenz, J., Rutkowski, J., et al. (2014) Advanced Platelet-Rich
Fibrin: A New Concept for Cell-Based Tissue Engineering by Means of Inflammatory Cells. Journal of Oral Implantology,
40, 679-689. https://doi.org/10.1563/aaid-joi-d-14-00138

Choukroun, J. and Ghanaati, S. (2018) Reduction of Relative Centrifugation Force within Injectable Platelet-Rich-Fibrin
(PRF) Concentrates Advances Patients’ Own Inflammatory Cells, Platelets and Growth Factors: The First Introduction
to the Low Speed Centrifugation Concept. European Journal of Trauma and Emergency Surgery, 44, 87-95.
https://doi.org/10.1007/s00068-017-0767-9

Elver, A. and Caymaz, M.G. (2023) Novel Approaches to the Use of Platelet-Rich Fibrin: A Literature Review. The
Saudi Dental Journal, 35, 797-802. https://doi.org/10.1016/j.sdentj.2023.07.008

Tunal, M., Ozdemir, H., Kiiciikodac1, Z., Akman, S., Yaprak, E., Toker, H., et al. (2014) A Novel Platelet Concentrate:
Titanium-Prepared Platelet-Rich Fibrin. BioMed Research International, 2014, Article ID: 209548.
https://doi.org/10.1155/2014/209548

Walch, B., Kolk, A., Scheibl, D., Guarda, M., Maier, S.C. and Denk, L. (2024) The Effect of Advanced Platelet-Rich
Fibrin Plus (A-PRF+) on Graft Stability in Dental Implants and Alveolar Ridge Augmentation Procedures: A New Low-
Speed Standardized Centrifugation Protocol. Dentistry Journal, 12, Article 349. https://doi.org/10.3390/dj12110349
Yuan, B., He, C. and Lai, W. (2025) Clinical Effect of CGF Blood Concentration Factor in Extracting Supernumerary
Teeth in the Middle and High Positions of the Upper Palate. SLAS Technology, 33, Article ID: 100321.
https://doi.org/10.1016/j.slast.2025.100321

Colak, R., Ozcelik, N. and Kiigiikoglu Colak, M. (2025) Evaluation of Palatal Donor Site Wound Healing with Concen-
trated Growth Factor after Gingival Graft Procedures. BMC Oral Health, 25, Article No. 1642.
https://doi.org/10.1186/s12903-025-06898-z

Shahood, B., Harphoush, S., Muhaisen, B.O.M. and Qiu, J. (2024) CGF with Bio-Oss Collagen as Grafting Materials for
Simultaneous Implant Placement after Osteotome Sinus Floor Elevation: A Prospective Study. BMC Oral Health, 24,
Article No. 1515. https://doi.org/10.1186/s12903-024-05320-4

Xie, Y., Qin, Y., Wei, M. and Niu, W. (2024) Application of Sticky Bone Combined with Concentrated Growth Factor
(CGF) for Horizontal Alveolar Ridge Augmentation of Anterior Teeth: A Randomized Controlled Clinical Study. BMC
Oral Health, 24, Article No. 431. https://doi.org/10.1186/s12903-024-04229-2

Wei, X.Q., Zhang, S. and Ba, K. (2025) [Evaluation of the Clinical Effect of Concentrated Growth Factor Combined
with Sticky Bone in Maxillary Anterior Alveolar Ridge Preservation]. West China Journal of Stomatology, 43, 671-678.
(In Chinese)

XIBE, FER, RFEFE. AR /NS EE T 51 S 41200 A AR 16 180 24 5318 5 R0 s B S Ay
BT, WRIRFNSEIGER 2k 3, 2021, 20(22): 2449-2452.

JAEL, HER, I, & F /MRS EA BRS80S 8 R BRI T 28 L AUE SR R
ELEZ[T]. WILEE2E, 2020, 42(11): 1172-1176.

W ihd, 285505, ABB & PRP {3t RIZ AR 1A 8 15 24E K B2 BRI, HMREESE, 2014, 35(21): 4611-4612.
RFE, B E /MR AR D R B A R R IR REE ] FEZEYSIRIR, 2018, 18(10): 1793-1795.
MMk, Eihig, XIEE, & 8 /MRS 2 L1 BIE R G SE SR R SRR D). DEEE, 2013,
33(11): 743-747.

BROC R, TR, IMVEL, 2. B IR ISR T R A SRR RT3, TR T ST R A&, 2014, 24(7):
415-418

Weibrich, G., Hansen, T., Kleis, W., Buch, R. and Hitzler, W.E. (2004) Effect of Platelet Concentration in Platelet-Rich
Plasma on Peri-Implant Bone Regeneration. Bone, 34, 665-671. https://doi.org/10.1016/j.bone.2003.12.010
Nagrani, T., Kumar, S., Haq, M.A., Dhanasekaran, S., Gajjar, S., Patel, C., et al. (2023) Use of Injectable Platelet-Rich

Fibrin Accompanied by Bone Graft in Socket Endurance: A Radiographic and Histological Study. Cureus, 15, e46909.
https://doi.org/10.7759/cureus.46909

Kapa, B.P., N.K,, S., G.V., G. and Mehta, D.S. (2022) Coronally Advanced Flap Combined with Sticky Bone and I-
PRF-Coated Collagen Membrane to Treat Single Maxillary Gingival Recessions: Case Series. Clinical Advances in Per-
iodontics, 12, 147-151. https://doi.org/10.1002/cap.10164

van Orten, A., Goetz, W. and Bilhan, H. (2022) Tooth-Derived Granules in Combination with Platelet-Rich Fibrin
(“Sticky Tooth”) in Socket Preservation: A Histological Evaluation. Dentistry Journal, 10, Article 29.
https://doi.org/10.3390/dj10020029

FAE . VR E /MR A4 B A A A SRR LR 51 S B AE R IR [D]: (220018 30, KiE: KRR
K2, 2024,

DOI: 10.12677/acm.2026.1672511 179 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1672511
https://doi.org/10.1563/aaid-joi-d-14-00138
https://doi.org/10.1007/s00068-017-0767-9
https://doi.org/10.1016/j.sdentj.2023.07.008
https://doi.org/10.1155/2014/209548
https://doi.org/10.3390/dj12110349
https://doi.org/10.1016/j.slast.2025.100321
https://doi.org/10.1186/s12903-025-06898-z
https://doi.org/10.1186/s12903-024-05320-4
https://doi.org/10.1186/s12903-024-04229-2
https://doi.org/10.1016/j.bone.2003.12.010
https://doi.org/10.7759/cureus.46909
https://doi.org/10.1002/cap.10164
https://doi.org/10.3390/dj10020029

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

(58]

Andrade, C., Camino, J., Nally, M., Quirynen, M., Martinez, B. and Pinto, N. (2020) Combining Autologous Particulate
Dentin, L-PRF, and Fibrinogen to Create a Matrix for Predictable Ridge Preservation: A Pilot Clinical Study. Clinical
Oral Investigations, 24, 1151-1160. https://doi.org/10.1007/s00784-019-02922-z

Stanciugelu, S.I., Patrascu, J.M., Florescu, S. and Marian, C. (2024) Sticky Bone as a New Type of Autologous Bone
Grafting in Schatzker Type II Tibial Plateau Fracture Case Report. Life, 14, 1042. https://doi.org/10.3390/1ife 14081042
Csonge, L., Bozsik, A., Toéth-Bagi, Z., Gyuris, R. and Koénya, J. (2021) Regenerative Medicine: Characterization of
Human Bone Matrix Gelatin (BMG) and Folded Platelet-Rich Fibrin (F-PRF) Membranes Alone and in Combination
(Sticky Bone). Cell and Tissue Banking, 22, 711-717. https://doi.org/10.1007/s10561-021-09925-9

David, P., Diego, F., Tali, C,. et al. (2023) Sustainability and Release Pattern of Growth Factors from Bone Grafts
Prepared with Platelet-Rich Fibrin. The International Journal of Oral & Maxillofacial Implants, 21, 473-478.

Park, J., Hong, K., Ko, K., Cha, J., Gruber, R. and Lee, J. (2022) Platelet-Rich Fibrin Combined with a Particulate Bone
Substitute versus Guided Bone Regeneration in the Damaged Extraction Socket: An in Vivo Study. Journal of Clinical
Periodontology, 50, 358-367. https://doi.org/10.1111/jcpe.13742

Soni, R., Priya, A., Yadav, H., Mishra, N. and Kumar, L. (2019) Bone Augmentation with Sticky Bone and Platelet-Rich
Fibrin by Ridge-Split Technique and Nasal Floor Engagement for Immediate Loading of Dental Implant after Extracting
Impacted Canine. National Journal of Maxillofacial Surgery, 10, 98-101. https://doi.org/10.4103/njms.njms_37_18
BEE, BT, GIEE, S5 RMEE L R AL CRAE R R RCR SR [T]. SRS E 22558, 2024, 25(4):
253-258.

Ponte, J., Pérez-Guerrero, J., Aragdo, F., Menezes, Y., Melo, M. and Castro-Silva, 1. (2021) Histomorphometric Evalu-
ation of Human Extraction Sockets Treated with Autologous Fibrin, Sticky Bone or Biphasic Calcium Phosphate. Acta
Odontolégica Latinoamericana, 34, 271-281. https://doi.org/10.54589/a01.34/3/271

Ponte, J.S., Aratjo, M.A.D., Aratjo, L.K. and Castro-Silva, L.I. (2019) Platelet-Rich Fibrin: A Versatile Purpose for
Alveolar Ridge Preservation. Dental Oral Biology and Craniofacial Research, 2, 2-3.

Castro-Silva, LI. (2018) Platelet-Rich Fibrin for Bone Tissue Regeneration. Oforhinolaryngology-Head and Neck Sur-
gery, 3, 1. https://doi.org/10.15761/0hns.1000171

ZR—, KHR, FWH, & OEAE VB BRI T T A B b R AR ], AR R = R,
2025, 25(12): 2024-2033.

W T, 7RET, AL, . RGN T O BN R It B P AT 2 XK G b SRR B AT
[ sz 1l RLA R, 2023, 16(3): 320-325.

XFFE, FEBRAR, 223, %5 A-PRF. CGF Z5& 90K BECA/E LAl SEoME AR AR RN FHRACRD]. B
R BE2E, 2025, 34(1): 43-47.

DOI: 10.12677/acm.2026.1672511 180 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1672511
https://doi.org/10.1007/s00784-019-02922-z
https://doi.org/10.3390/life14081042
https://doi.org/10.1007/s10561-021-09925-9
https://doi.org/10.1111/jcpe.13742
https://doi.org/10.4103/njms.njms_37_18
https://doi.org/10.54589/aol.34/3/271
https://doi.org/10.15761/ohns.1000171

	口腔种植领域中黏性骨的不同组成及制作研究现状
	摘  要
	关键词
	Current Research Status of Different Compositions and Fabrication Methodsof Sticky Bone in the Field of Oral Implantology
	Abstract
	Keywords
	1. 引言
	2. 植骨材料
	2.1. 自体来源骨组织
	2.2. 同种异体骨
	2.3. 异种骨
	2.4. 人工合成材料

	3. 血小板浓缩物
	3.1. 富血小板血浆(PRP)
	3.2. 富血小板纤维蛋白(PRF)
	3.3. 浓缩生长因子(CGF)

	4. 黏性骨发挥作用的细胞与分子机制
	5. 黏性骨制备及组合
	5.1. 以PRP为基质制备黏性骨
	5.2. 以PRF为基质制备黏性骨
	5.3. 以CGF为基质制备黏性骨

	6. 不同临床场景下的组合选择
	7. 结语
	参考文献

