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(BE] BN &I FNZL2hOBRERARHES LRk (PRP)GEDEE, ik MR RRG 4L
250,100 mL ARRABESAKTHES,. FLHrFGR. MEGBEE DK EKFE;H G 10.20 mL £RF &
AT B, 5 B PRP, tbik PRP f /s =@k & 5 aF PRP 3 47 fo /s AR 54k %2 8 8 (HSR) , B 4E oo /s 45 3
fh, R % 1k%55,50.100 mL A543 £ 470,940 g & 11 min & B E ] 4 Bk & B 3K B 45 5 KR
[(73.50413.20) % .(71.30+11.12)% ], % 2 A % ,10.20 mL & 4 ) /£ 70,100 ¢ & 13 min PRP s/
e R B % & ARFL(95.0744.90) % .(85.154+2.28)% ], 10 mL @A 70 ¢ & 13 min 100 g 5 9
min PRP HSR ¥t % ik 3] % & K F[(53.264+3.61)%.(55.50£E3.94)% ;20 mL gt/ 70 g &+ 17 min,
100 g &+« 13 min PRP HSR b %% 3] % & K -F[(59.5346.60) % .(59.39+4. 10) % ], it A4 hd
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Effects of different centrifugation parameters on the recovery rate
of platelet-rich plasma prepared by small-dose whole blood

buffy coat method blood collection bag’

ZHANG Bin',LU Hua®,SONG Nali' ,\WANG Shichun',LIU Qi' .WU Chunxzi',YI Zhongmei'*>
(1. Department of Blood Transfusion, The First Affiliated Hospital of Army Medical University/
Chongqing Blood Bank of PLA ,Chongqing 400038,China ;2. Department of
Blood Transfusion , The Second Affiliated Hospital of Chongqing
Medical University ,Chongqing 400010, China)

[Abstract] Objective To compare the recovery rate of platelet-rich plasma (PRP) prepared using a
small-dose whole blood buffy coat blood collection bag. Methods 50 mlL and 100 mL of whole blood from the
same source were centrifuged using different centrifugation parameters. The buffy coat was then manually
separated,and the recovery rate of platelets in the buffy coat was compared. 10 mL and 20 mL of buffy coat
were centrifuged using different centrifugation parameters to separate PRP, and the recovery rate of PRP
platelets was compared. Platelet hypotonic shock response (HSR) was performed on PRP to assess platelet
function. Results In the first centrifugation,50 mL and 100 mL of whole blood were centrifuged at 470 g and
940 g for 11 minutes,respectively. The recovery rate of buffy coat platelets reached a high level, with values of
(73.50413.20) % and (71.30411.12) % for the two samples. In the second centrifugation,10 mL and 20 mL
of the buffy coat were centrifuged at 70 g and 100 g for 13 minutes, respectively. The recovery rate of PRP
platelets reached its highest level at (95.0744. 90) % and(85. 15+2. 28) %. The ratio of PRP HSR reached its
highest level [ (53.26=+3.61)%,(55.50+3.94) % | when 10 mL of buffy coat was centrifuged at 70 g for 13
minutes and 100 g for 9 minutes. When a 20 mL buffy coat was centrifuged at 70 g for 17 minutes and 100 g
for 13 minutes,the ratio of PRP HSR reached its highest level [ (59.53=£6.60) % ,(59.39+4.10) % |. Conclu-

sion The preparation of PRP by small-dose whole blood buffy coat method can achieve an optimal recovery

» HEWME.PEARMEEFENTBAN SR E LW (2021HL012) . {EH®E N kM (1982 —) PRIl / EiAE I 1 1+, £ N F M BA
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rate, making it a valuable addition to the current preparation methods.

[Key words] whole blood;preparation;buffy coat;platelet-rich plasma;ratio

& I /N M I 3% (platelet-rich plasma, PRP) fE 6
I A PR A T DG 0 1 B B Bk A 5% 0 A N IS A
B8 SA #, ik PRP I & 5 R 15 3 ® 3 &
JEE L BT PRP 4y o T T4 B 45 I 40 0 43 8
BLRAE WL - ML MR R E (BT B A R
I 7% 5 B BAF 90 il D BB 78 R 4 2 B2 b, BB A8 i 37
FEEF [ PN =400 mL My 8 B IR, (RERRNEHE
I 75 A /b A 2 R ) B O T RE X K L A T 7
2 RENR R, X PR E T H A& PRP 1
R /IR A i R A i A A A B R AR T O
B, AR R I A A 7 200,300,400 mL, R I
L4 % PRP M #1645 AR AR, 0 T 9k #b
N 4 IR I A% 4 PRP B9 BT a8 (. A B8
1%} 50,100 mL 4 [fi A [A] il £ S 50T 3543 PRP [Hlik
RPEAT T BT, BFER 2 i & T il % PRP 1Y
e A7 v B bl R I PR SR BLRGE IR
1 BERE5HE
1.1 — & #

W B A R K P54 i 50,100 mL 4% 75 4%, {4 2%
AR« — VP Ao 2} DO B R I 4% (it 5 210818, 1
NI FE ¥ /R 23 71D 50, 100 mL 5§ 4% (it 2 210401,
210402, DU FE A& IR A F)D » K45 AR IR B0 AL (5
60001, i [ Thermo /A 7)), Hemax330 Ifil Bk i1 %X
(A &) - CM735A R If FF (i [H £F 38 2 7)),
SE250 #4& #IL Cifi |6 #x 38 2 |]) 43 60t B 1 (AL S
UNIC7200, FigIRJe M wl) . AW 58 4 fili % 5 K
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1.2 F%
1.2.1 44

P4 HH ) U5 1Y 4 1l 50,100 mL 4 75 SSAR 4 B0
Bf ] (9.11.13.15.17 min) 43k 5 4. 541 15 ], F T
Oy L BB 2 N AR TR RCR L K
10 mL X 60 4% .20 mL X 70 4$HR 4 2.0 if 8] (9,13 .17
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BRI 1 20 21 min B0 B 44138 4 41, 4l
120 10 ], He B PRP i /SR (1828 5 (] Bsf Sz i 9 bb 45
FEZ & PRP i/ #AIK 3 K 58 ) R Chypotonic
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1.2.2 #HEHBSH

S5 1 RO« AR 1T BA AT I o A v 4 I N Al ) 22
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S IE B A L B 2 G kL 43 A R
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470,940 g, % 2 WEL S MBS H0(70~100 g.22 C,
10 min) ™%, BOy I ] K i B AN S L B g 50 mL #
A% BB O SR 100,70 g, PR WL ZE 21 40 i
T LAY 8L B AE B, 10,20 mL [ B4R R A B 0 )
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1.2.3 #|4& PRP

% 50,100 mL 4 4755 1 R O 4 5l e 1]
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U= RN (IRANY A o O g =N = 9 Py (AN R
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17,21 min(fXFE 70 g LB #EATEE 2 WRE O, 0 5
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PRP Jfil /MR [E i
1.2.4 & HSR b %

PRP A B & %% ML/ A2 1M 2% (platelet poor plas-
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5 PPP . ZEW /K X T 37 “CIRIR ., B IR+ 22 vh I WK
(phosphate buffer saline, PBS) pH 7. 4, PPP 5 PBS
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IR A VE N X RS PRP 528 8K H 2 + 1 A
IR A VE MR i 45 76 610 nm Ab 332 HRURE i e /D WO
JE(ADMH J 15 min B} A {E, 3 #% T 514X 1HE HSR
K
g A — MR/ A E
HISR O =300 A fi— FEM BN A T
1.2.5 WEIHHF
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2.1 RFE &S G B E b e R A

50 mL 4 [fiL7E 470 g B0 11~17 min [ 0% )2 1ML
/N TR AL T R K ZR A G B L (P<
0.05)3100 mL 41l 7F 940 g B.0» 11~15 min [ EZE
IR [T 34 T A8 K 2 5 A e it r B (P <<
0.05), PFf 55 HE 116 22 i /s B [ e 56 ] A 2 0 11
min [ B3R B &S K WAk 1,



T AEF 20238 A% 5245 158

2303

x1 R B 0 B 1] 8 R A /N R (BT e ZE L 2R (n = 15,0 s, )

Wi { Bl 9 min 11 min 13 min 15 min 17 min
50 mL 470 69.60+12. 70" 73.50413. 20 74.70+12. 06 71.20+12. 57 74.40+17. 10
100 mL 940 63.30-10.91° 71.30£11.12 73.90+13. 33 72.80412.29 68.20413.09°

*:P<C0. 05,5 13 min [ 52 1L /MR B1ISCR LA

2.2 B &atE PRP fo =k & ik

10 mL HEAE 70 g %0 13 min PRP Ifil /N [9]
W m > 2 558 Gt L (P<C0.05) ;20 mL i
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B8t L (P<0.05), W3 2,
2.3 RFE &b E PRP HSR b & b4

10 mL FAEAE 70 g B 0> 13 min & 100 g . BS.0> 9
min PRP HSR R &, 2R HFSRITFE X (P <
0.05);20 mL FBEAE 70 g B> 17 min & 100 g, &
> 13 min PRP HSR Wb R & . 2R A5 # 58 X
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*®2 AE B O E PRP /MR E KL (n=10,7 %5, %)
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10 mL 70 71.53+2. 39" 95.07=+4. 90 83. 4344, 70 —
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*:P<C0. 05,5 13 min PRP [fiL/INHR [ 50 58 bl 32 s — - TEEHE

* 3 AEE OB E PRP HSR B E L (n=6,7E5, %)
i H B (g 9 min 13 min 17 min 21 min
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20 mL 100 50. 3041, 72" 59.39+4.10 47.18+3.72° —

*,P<C0.05.%5 13 min PRP HSR H.% H 45— LR .

3 3t %

/NS R T 0 AR A o R ) 36 97 5
TEME (4 B IR YT - 349 02 4 i fe VR A4 I /0N AR HR 4 9 -
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JFEE k. PRP A RKEMAERKEFRIF4EED.
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PRP SR *E . SCHk i 38 /N 7] 6 42 i 22 0k A B8 0 4
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il 5 » 7 B I 2R 4R L 37 B A5 VPR AE T HOAS T fi
AF A B [E) b2 200 29 . /N300 6 4 0l SR i 4% il 2%
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B TEH I/ Al B fig B 4R AP 48 A5 . HSR B 3888 5
I/ T PRI B B . ASBESE R . 100 mL 42
il 5 19 PRP 45 2 RS0 0 70 g B0 17 min B}, HSR
bR R (59. 53 £ 6. 60) % . 4k 22 4iE K 55 .0 B [|] 5] 21
min 4 A2 7 H HSR L 3T K, B A N 1736 T
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(45.7443.28) Y0 » YL W 5 .0 1 5% . HSR Bb R i
IM/NR AR /N . B0 70 .13 min B, HSR L % 8
L34, 724,47 V) ] B0 1 Fe i HSR H R H oy
fik. -HTiA . B4k HSR 5% PRP i 77 O R) 45
BRI B & 20 0 457 — 30 A2 25 = A ik
SEPESCET L A PRP IR ZR R L AN A & L 7
HSR 5256 H 75 i 2% 18 7K 04 2015 1 1% 40 Jf 38 4 95 1L
SR % O S BT 0 B ) BE R B HSR LG S8 HAIR 17
Ik PRP it /MR Bh g 52 B 52wt L [ i 26 L A
HSR LRI} 2140 i B S A] BE 25 B 58 4. 75 W) 52 i) 52
s R, 7 100 g, B0 13 min B}, HSR FE R
(59.39+4.10) %, 5 70 g &L 17~21 min #H2Y4, bl
BB ] AE 4, HSR OB 38R B, Ul B B0 B () R
Je HSR HCR M L I /AR5 N AR T T
VERC 0 I, AH ) 9 HSR b 28 3% BOR B 5% 4 1 2
¥, 454 PRP I, 100 mL 40 il 45 PRP, 4 2 1k
BEOMES BN 100 g, (22+2)°C .13 min, |6
50 mL 4 Ifi il £ PRP, 25 2 RSO ALIE S H 0 70 g,
(2242)°C .13 min,

2 bRk, 50,100 mL 4 Il (1K 5 SR i 4% ) %
PRP fig % 18 15 FLAR (%) [l 505, 70 HAth 250 2% 14 A [
TEOLT 8 1 B O 148 5 o 470,940 g, B0 11
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[1] CROISE B.PARE A.JOLY A.et al. Optimized
centrifugation preparation of the platelet rich
plasma: literature review [ ] ]. J Stomatol Oral
Maxillofac Surg,2020,121(2) :150-154.

(2] MRARIE Wh A2, At 22, 45, AN TR ok B2 6 1 /N AR I
SR T BB [B) 78 5T T 48 A 39 4 K 1) SRR 4 i
e L gE L) ], ) PE BE R R 2% 2= ik, 2020, 37
(12):2147-2152.

(3] EBUE BT M 2R R, B O [A) REAR 4 1l 1 4
B I /NS I 3 e A O AR R SR L DL I IR d
M55 ,2017,19(2) :119-122.

C4] ERHE, F R . 516, 55, W48 /MR E O 2
B BERE VR AR EAR A TR LT . v a2 A
2020,33(9):972-974.

(5] o [ 4 ol Ip 25 O DR H 1ML 45 B2 2l 25 B 25, AL

4B F2023F8A%525% 15

B I/ I 3R ] A R L SR LT DL Hh 1
Z%,2021,34(7) :677-683.

(6] ZyrbMg, B4, 2 RE, 5. A i Tl 54 Wk 46
/N 1 I P ) A V% D0 UE 19 1] 0 22 0F A
(I o i 4% 3, 2013, 26 (2) 1 117-120.

(7] Gyrbtlg. ok Blife. B /M i 5 G T7 2 F
BT A I PR 23R e XS 23 B v ] o il A 75 L
2020,33(12) :1257-1261.

(8] sRHEHZC, PHFr. sk, 58 W HIAS [6) B30 451
DA 11 4 A s I /s Bl it 3 i 4R D7 ZE ks L .
W e A2 E A B 2% A, 2020, 34 (8): 1025-
1030.

[9] VAN LIESHOUT E M M,DEN HARTOG D.
Effect of platelet-rich plasma on fracture heal-
ing[J7]. Injury»2021,52(Suppl. 2) : S58-66.

[10] DOS SANTOS R G,SANTOS G S, ALKASS
N,et al. The regenerative mechanisms of plate-
let-rich plasma: a review[]]. Cytokine, 2021,
144 .155560.

C11] AR XUE R 808 . TRk 2. PR I 4% 1 532 1 4
WA Il /IR T R Y. Sl R B 2 e i [T
2020,24(22) :87-89.

[12] Azete, Fis, EWA .55 AR 7 808 B R
Nl Rz AN A CI s % A e o I )7 Rl (1
5K 56,2019,21(1) :24-27.

[13] LINDAHL T L.RAMSTROM S. Methods for
evaluation of platelet function [ J]. Transfus
Apher Sci,2009,41(2):121-125.

(14 BARUAR , PN LL, 5K 22 21, 55, >R ] HSR Jr i
FE T AR VR 4 1M/ Al TE AN [A] PR A7 i BE R 1 £
FARCR T P E a2 7. 2008, (02) :116-118.

[15] JOHNSON L N,WINTER K M,REID S, et al.
Cryopreservation of buffy-coat-derived platelet
concentrates in dimethyl sulfoxide and platelet
additive solution[ ] ]. Cryobiology,2011,62(2) :
100-106.

L16] PMEZ L JAER . 2295, 5. BRI /N AR A7 fiff I [] B
Tk 2 X8 1L /N AR A A1 3 i K 58 VAR PR 1 5 i)
[J]. P BE oA 4% 7, 2021,21(7) : 849-852.

[17] IWAMA A, HIRAYAMA J,NOGAWA M, et
al. Comparison between in vitro properties of
washed platelet concentrates suspended in M-
sol and those in BRS-A, both of which were
prepared with an automated cell processor[ ] ].
Transfus Apher Sci,2017,56(2) ;:241-244.

IS A H 1 :2022-10-08 & 8] H 1 : 2023-03-10)
(G 8 - 04D



