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Abstract

Objective: To review the latest research progress of berberine (BBR) microspheres, and to provide
useful reference for further related work. Methods: “/NEERR” “ERER/NEERR” “BER" “THER” “Berbe-
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” «

rine” “Berberine hydrochloride” “microsphere” were retrieved one by one and jointly from CNKiI,
VIP, Wanfang and PubMed databases, and each retrieval interface was screened one by one. Re-
sults and Conclusion: 23 target literatures were selected. Literature analysis shows that micro-
spheres can significantly increase the bioavailability of BBR and have a good slow-release effect on
BBR. In the future, we should focus on the further development of the functions of BBR micro-
spheres, enrich the types of preparation materials, optimize the preparation method and dosage
of existing microspheres according to the required microsphere parameters, develop composite
dosage forms with more functions than a single matrix, and combine the pharmacological action of
microspheres with the target drugs to further improve the drug loading rate and enable accurate
drug release. Solve the problem of dead adsorption of related microspheres to avoid reducing the
utilization rate of target drugs due to the nature of microsphere matrix, control the release of
drugs to further improve the utilization rate, safety, precise drug delivery and reduce the prepa-
ration cost, and improve the basic experiment so that it can serve various industries earlier.
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) IR R S BURE DR AR AR, BRI A& 52 BBR [ N I — Rl $6 (2] B2 Bk T 2
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Figure 1. Chemical structure formula of berberine
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2. RIS FREK
2.1. ERPERNTK

FRFERR E T WY AMN R, BA RIFMAEMHEN. AMEMTE. 220wk, o
Rfett, EATEREMIR R A BT . RGN ORE . SR AN AR B IE T . BELLE A A TP 4
AT R IEPURE PE R [4], thAh, ST TE D AR = &R 3 TS LUK FE T
FH L S ST AR FE TR A AR BRE PE(S], IR AR 2 T AR A W R 2555 403, (EAE N2
BENG 25 B 5 07 TH B RIS AT [6]. MRTIRRY (715585 SPG AR, 4 T 5258 BE/BBR
RREOR, BOBENTIES SR IMEZIAT N, S5 RRM, SR NS GN H &2 8 mL, JR-A LR 7] 112 min,
PR RIESE 44°C, A% 80.6%, #ZiE 13.89%, fE pH EHA 1.2, 7.4 KIREBN o H ek BAA R 226
PERE, BB 4 Peppas B AN non-Fickian 3. WEM % 78 vl 58, ol T4 bR, gt
e R A5 ME/BBR 2Rk . 2R UL 8] IFE R . LM OBE. Span-80. [ _EEMNERL, FRMEE
BRI 4% T 7130 BBR 52 R BEEA IR, AL/ GHEUE S BBR #3E 8 Tk 2, BLZR ZHE(50 mL).
1.5%5 220 mL). BBR (0.16 g). Span-80 (3 mL)A1 50%/% (5 mL)JHC kL i &b J7 ) £ Btk i ek 24
BBV SN

HC AT, RIR LA %% (R T SPG IR FLALH AR ) £ IRk Z & F K, HARXT 5 SPG
FEFAACH AR B & ERITRAR . Bl ERMERESEE M AT, Fn FJE R POE R A B AR,
AR S mt F AT B E T B RRREAG. SRR AR MR R LA, xhitk, A POs A
HHEAR & BBR AH G 72 SRR 2 T B AR5, 42 75V i BB s/ vT DA e LA 2 AR AR U

2.2. FARR{RTK

BIRIR A TR NI, B TEE . PR R LRI 5[0], TEIEAE Y
(2 AR AR M R T T E S, T 45 I 20 4% 8 R Gi ] LR = 25 AR e 1 7 ORI AIK
Y EERIER, TS RE[10]. MLLH[11]155 0L BBR. B, mIEARIA A N R T W/0
RUFLR, TS ARG AR A BRFRI 4 1 3k 2Kk, B DR 2SI B0 R AR TR AR A S B AL A PR (1 1) 2% T 25,
MR AN 12%. RN 25%. KA 4.79 BMERIEE R ARG R B R R, R
69.71%F1 20.90%. AL R NN, MAMBREEL B, RIOGHE . HERMIRLIHDEIE R 2
FRAPHTAT AT, BBR TE 1389 1 1505 AbBUAFAEWETH G, X1 EH BBR #ALEAE BRI N EE, 7225 Ak
BBR HREMILADGIE B SR, WE RHEGE IR R, KUAP S A2 KA R, X4 BBR
(R R AL T PR IERY . XS 2R AT B tAESE T BBR W HE v A2 3] 1 B e N o 38 5k it Ak
WHEHATESE, SRER, 0.5h FAPRHECT 20%, 12 h FIZ59) RPN 90%LL F, KX
WA R ERE R R

B UL AT, BRI A B ER LA I AR A © 0.5 h FIZIREICRAG T 20%3R A SERE 0N,
2y R TS (B AE 12 /BT LA B, X (Al e T 25 R0 RLET ] @ 12 h Y Bk R (A 0 oy
AIRREEREIIG @ BIRIMER 2 EAR L T H e HEkIS I 1 7.01%~19.721%, WEB FHBA REA &M A
ETARMAZ TR, wHEd S mER 06 %7k SRR AR Rk, flin: Rz riis. =
TR A FIBL . ARYE B 75 0 25 it R0 & ORI 22 B il 26 . AR IR P8 A0 82 1 75 SR 50 L IR 5 AR
PEIERSESE . — MOR UURLAR R R (R 2 e S AR ILAE, AR T L PR R 24 T bk, Jt sy ), AH
SNBELEZNG, BRI [ o PR /NBE B B IOk (R AR R S R AR i — D IR A R 2 %
AR REUELE 2GRN AR 2% AR SE T LT TH -
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2.3. ERREK

TR SRR BB — M2 hE, RGNS T, MR o8 TRPER R AR A
VIR, TEER 25508 2 AR, Bk Sk i A SR LR A 72 07 1), A DRI 72 48 R 7E
X LR B REF PE M W AFLE R SI N FIRI TR LB Mt R S5 T7 THI[12]. MR e[ 13]55 LAE
K A S rRIEAER O ER, R & T 3k BBR IEREER, YA HE R e A & T
2o HBBR S 5%, 2CHG: 0.9 g, FALF: 09 g, KMEFE]: 2h B, HALERAEZ R 87.96%
1 2.81%, THERAITEAS I . (HLAMERER X-A7 5 EELE R E7R, BBR S5k 8342 & R4
PRA KA TACEAE R, TERL T Hi I

BHUERT T, AR NUEM MER T BBR B AN AU, I B AT BeAFEZEM B 00 ) /L, 3 A g )
BOEA R — BRI IT, W HSEHE BBR R8BI GURNFLAM R, B 5 Em ok T & & 8007 DU
PRI R B, FRREREE . HGEK. SRR R TEM IR A BBR KITER IMERZY)
38 R G b A TR A 7
2.4. SRR

WEERRIR B TR Y, S AEMAI AL TR, L, fae. <4, BRI PH
BURRRE, 7R 2GR 2 N [14]. REEN[ 1514 L0 BBR. FFEERRAN . WS . SILES. TR
MR NERE, KA BRE LR & T B IS 823K, Box-Behnken SEERRALFEREC T . i
W 15%, WFERRAN: 33.0 mg/mL, SEALE5: 10.0 mg/mL, 55HHME: 10.0 mg/mL; R A &
ST ORI ). EF TR, HekIR A, R A, PR 1.24 mm, #EL
KAGHE BT ERAE N LB ORRIAHILEN, N AFZRRAL 7 4Rt o fm
FIPBEZE A IAF] 88.6% 1 88.1%. ZALLMF[16]55 LA [HIVE V(3 BR 28 TR 58 & I H ol e A B 48 £ 0k
-40 SALE R BhERTHEPERI(L, 2-T8 ZE)FMAHMCM) R 5k & T B AL E 25 250, Db =JuMl
Bl R H AL 7713 3 i A LU B 32:32:16:205 171 J5 LA H FLAL S 24 2R G A e TR o SRk 1) 4% iR FL TR
ik SPG AR ALBENBI SN AR TR BT R, G IN B A SAGES A AR LI, 1T P A A
B E FLACER SR . FR RS S R IR, BAMERCRIR 10.92 pm, KGR EZ) 300 nm FFLITHL
kA, 22 ARE A x FHERATHHIESE BBR DU EEIEA A0 T B AL HER 38 /MR R R
TNy TERRVEM S H FLAL B2 R 1R 253 R ] 2K T BBR (R 71, X mlRE 5 H 0 (i #. i R/
FURMITE AT 5%, BT DA NI i SR v RE T 98 B Bkt

[A>4 BBR X} 5 i A R E R, B DL 2 8k F R AE 1 IR gh 25 R A vt 2 8RR 7E 3 5 BBR 1E
B E R ERER, B IEEMER T T ARG e R R, X IEARIT B DR
B MM R BAR IR B ERHER, (A B AR-Pa R0 B I A K B 0 & K E B IR[17],
FIT UK ORI B SR AR I KK L, #5 AR B 5 BBR fUERTE B BLAORBOE R, Bvrm] LUK
e EERR AN ) PHBBURE i £t PHBUBK R/ NBURLER, R I 2R ERE, {87 BBR FRIREIBCRIR S 5E i
frIZRA.

AL, HEEERRANA B B B AT S S b i AR AN B A5 R 2 ERAE 18], iR R
BBR 3 B NP [R] 2506 T TE AR DG 0, e SOREVER, SRR T A, 25 B [ 24 B )
[FEIMLE DA R BB b, T JE AT A G I D RE PRSI 78, IX n] A DG VE AL TE i 1R 2% .

2.5. B-EFRBE LK
B-IRIRS R — M B T I 36 R & BRI R PRI — R 2, BA SRR
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SRNRRIMREE M, (EBRZGSEQURT I, W SR AW iRt R EGRWMIER, Kib2 g HES
WK, JCER[19]5F LA B-ERRIRE . IREEA BE A SRR D JRORE R F A LR A v A A B R
T I R K AN R 1R 77 A BBR e ak /e S AR, IR R, MAMBEZSE R BN, EANTL
B ORI N i 1 BB 25 R0 N 23% 0 98%, Bk ZGTMER ) BT RR 2 AR R Al T, SR
H Fick ¥ H. 24 BBR 5 -3 HIkE IR B LA 1:20 I T 3R1E 70.12% 00 e 2. kvl &1, p-308)
RETHR Y BBR B 2417 B F AL W 5L, 0F— 20 A0t v L 1 3 24 S5 0 B8 TNk 1 L (0 R 2 7 G ARy ik —
AT I

3. AR EMNEk
B-IAHIER SRR

B-AMRE TG L, B-FRMIR AR R A TR,  BRORFE 7SRRI REFIE, AR EMNERE. 5
BRI E e Ra e R . ROCHR[20125 DL B-3RMRE . SRR E A be FUAL AR N E R, DU FLIBR
HITT % T 2% BBR ) B-A IS GV REROK . 29 Rm 4 R IR, N T B R HokREZ]
AN T B2 S B, IF HAE N T h ek & 29 i R AT BE 5 28 24 3Bk P R
IR EMBR, BIMBRAMEBEIT G ZRERE TR, RININ[21155 0L - HRE A &R e SR
BN K ERAE o Bk, CARIAE - kil R & LA & R AR v S ) 25 2 Bk DORIE SRS 3R
BBR fillf3 - I WIkE SR A PRI ERA R o 83 1T SRR /NBERRA - IR Z M BC L, 45545 1, 30:1 i
U AR ZGTHERTE PH EA 9.9 IIREBUN i P IR U R B i, IR B ORI I R TR AL 17 2% At . 1
B FEREIR, FERN 10 pm~20 pm EEEERR . HILRT AL AT p- SRS ROk = p-TR MRS R &
BR824 o 0T 58 IR v A 1 e 1 LB L
4. EEREK
4.1. EERAKE SRWBK

MR R G A WK R AR B R N 3 mt b, FHAR  FRECK AN 2 & 7 X, KR R —
BRI 52— L5 R[22]% M BBR. R, ek, A4, rhiRAIBA AR R, SRR
PR % 7 %548 BBR ME G ARFEK. k20 RS, BBR #35WAEEL N, HiaH
RALGL 82.1%, A RIFMSERE, BAFAIE 00%LL . VRMipE[23 )5 LI . KEEAMEL
FONJERL, & 7 AEE BBR IEGRMER. BRI RARLE 1000 + 100 pm G BRAA . AR
BRI /N, R 20%; (ERAZR REIKEE N 2000%, ¥ HER 98%; X UiEH BBR KV
HEETTRE SV IKEE A 0%, 1X 0T Be S5 R A% PH BURH — 2 LR . Wang [24]5 L BBR. W3 FE R A
A ] A AZ B R(EDC/NHS) A SRR 5 Rk 24 sk, T i FEL s o N 281 =7 SR 0 s 2 i Vv o #4175
TR (IR R R G5 . LRI TIIRATN 17.749 pnm FIOGIEEER, o EAT) Aty B I AR i 3 R ek ]
BUORPAER BVRIAT, 38002 S R0 L AR 1) ) 2 B AR AR IR P 3 R0 AR o £ 40k 485 SRAIE Sk P A6 B 4k 2
BT RG RERI 28 B R 508 3.52%F 98.92%; #E N T B B2 45 oK, JFiR 0.5 h iR
I 17.62%, 8 h I R ITREIE "TIA R 71.29%, X Ui ILE 2 RG 0T HA RIFHIZRECR . Zhang [25]55 LA
VFEERREN . A AN BBR [MKES R /KIS BUCN/KAR, DAORAARATS . SIS ANE 38 A AE , 11 f5 LAZKAR S JlAE A
S EEHI LR, TS PRI\ EDC/NHS ) MES 2201, SRIG A MERE G, 2 e e 2 kT
5 JE IR TR T R BEBS RIS A AT, 30°CIAEE N IRFF 30 min, FRZIE A% BBR (150 J0E 601l 1) v L 1
BN/ IR R REUER . BT 7= ORI AE 368.2 um HIMEATIRER A . RIMEZAIG R IR, £ 0.5 h F18 h IR
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ZIR N 17.62%H1 71.29%, X LEHTE K BBR F A SMRE A E R SN, IR, I H oy 998
TEOLI L, XRWIE A WER BA RIF IS RERCR . SiYSRie s R 2R, AAXT BBR AT ARl &
WA ERERER 2 4 A (AUC) M 152.5%,  AW0RI T2 sy 2.52 i

HUER R, B A RERRT PLe R AR R S RER A wREE, A LT Ve sk 5 e 2 Wtk o S S 14 SE IR Bt
I, VA R IR BV A SR R M AW S B2 e R R 3R 25 30T BT RO, - AR LT B — IR R IR BV 24
TR, R 5 B2 TRk (1 3 2 RN R R i By, WEW] T RS SR B AT BN TS B G B ANk 2 PE e
(HH AR AR T oK, I PR T BTV B, BRI N SR BN IR AL B2 MR 25 1, TR AR
3 B P i 5 W SRR 22 B A BC 7 A A P T2 AR E 2 [ Thae, Blln: PH R, LR, MR

4.2. IKEERRIEMTR

KR A — Rl BAT = HERPIRGS A IRSRK AR, BAT RV NE . Frafd (IR TE M B 8 2 52
RERIDL s ZREER AN ER 45 5 202 e ) 4 BRAER R 2, T ORFF BRI KB (1 XU Zhu [26]55 A
BBR N H#RZ5Y), DLERREL . WAa T rEIEATE SO BRG] 2% T3 BBR 1 B SRR REIOR,
N T RE DS R EAT O, R SR S R A R P B S IR KR P . LSS RAE SRR, BBR
BEJIRL T AR AL, SEHRE TR th ORI & 1 IS4 TR RE s 157 i B BB M 25 B0 il
N 81.3%F1 10.6%: RN REIR, RS 80 h M RIFAYRBE W ILF] 82.6%, I HARE
HOR, XU TR R G GRERE R JBEAN[27]55 1 5 PR R 85 ) 28 I Ok T 2680 1 BBR, T Jm
CAERZGROR . K- H i B AN AT I A b 7 SN IR s B R BRI A e B R Gt S RAE SR, I
PFEIRIARAE 65.39 £ 10.34 um FOGIFERI; R VR TS, TUERAOR I OGRS RRE, X AT B
BRTESR ZK SIS, RN RIS IR AT EL.  ZLAMG I R 22 QA 4 B 45 T S s TE 32 Tk
FET BBR BRI AL, Ui R BB R . ORI Z R WTIE ] 7.9%. RIMEZGEER
R, KRR TORER T, NSRRI R . DA 2/ AR RO IRZ 0 &
ZOR TR, WA RERA KB L H ] BBR 29 2GR 10VR )T BORECE 4T, W3 PR 2 P 1
(1) mRNA [FIR5E, HEHF ARG IR IE AR T, X ] otk > R i G . 8282828158 L BBR,
DL BRI 5 A e BB ER 1R £5 9 JRURER TS 1S A ) & 3R G Tk, 8L )2 2 B AR T TR P R T 4
BN TE R ER IR ER(CHI) 73 73 48 5 FE B2 AR (3R T ) 5% OB R B2 SR Rt . S RAEHR R, BBR 4
BB AE R 7 B A ORI 8. T RO L Sl B SR R (I RLAR R AL, S5 2R B,
TERKZ 73 AT AE 850 um~950 um. FZGFER IARINEARTERENNR I ZE AR, R A E R, 504
iy pH = 1.0 FERERVE RN, BRI RIFIIPTHARTERE, JF BRI TR, 24P 5T pH Ny
6.8 F1 7.4 1] PBS ¥, RILLIFIKASCIE KGNS, FEH BN FeR R MBvE R 5, X882
ERTE M h FIZ53R 0 1 SRR 26 A O S RF . AR B A2 R 0 75005 (24.39 £ 1.029)%A1(4.25 +
0.015)%. MAMELGLER BN, HAWERERIEIAEHEAE S, I HAE pH {4 7.4 PBS WA R
BRI G IL, X 3 2R 3G R A b el v 1 S — I R B ARG BL R - Tong [29]55 Al T 4
Tik-B- 31 W1 K5 (SBET-B-CD)MIZE SEHE A kL, A BENE N BBR UBEE G, & T B WOR . £046
SR, FEBER TR h 7 S M (R B 1 B 1 JE ] 5 SBE7-B-CD H (B 1 B - J5k A58 ded e e ' FHAH ELIR 51 T
J T RERE B A o 22 AU 2 A TR AT RALE, SRR, 59°C IMRAIEXT I 1 &5 /K, 208°C
RIS FAUEE T R T 25 A TR IR R 454, IXAUESE T SBE-B-CD 5 70 Sl 2 IA) B8 T 45 M TR s #E2 2
TRER T 25D RV 5%, IRAUESE T 29I HCRAE TR L. BBR HUEREG R AIE 70 00 24.82% A0
51.9%. FEHRALTEIR, TUERA) 7340 22 NBRAR AU RUUAA , 825 floek T o 28 KO 24 I ], LT R0
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FREREE 2 RR T ER o

AL TT&D, BBR HE T AME K BRI ) 2 BRI, L ARREAR 3l i K, 3824 SR AR 24 A B
XATRES BBR FE/K AN S MR RIVEREA 5%, KRE A3 BT R ) 7 LR i, (H3 2 1564 BBR T
KELT p-AARIAGIXA ABUK SRR BN, AR5 FHE R KB, X vF T AR L k2
AVBEZGTERE o ZKBEE R H K 2 Bl e AR RT B, BT O0 R T B AEE . = ZERCIRI B B 20 R,
I BB B M, A2 ME SRR TR, XMAR LR E SRR B EEE
S RRPHIREEAM I YT, S HL A ek RE .

43. EE

FH[3015 DL+ b AR AV A Il 2 R O SR, SR K RRTTE ik il 46 1 S 1ok, FEEL =3RRI
HAAEA BBR, AP BEN E—DHl ) ekt SR RANEBARE .. SRR,
WAMIRRIUN : % - F45H, FifE N 3 pm~5 um, BEJFE N 0.5 pm~1 pm, fER 3L RBN 100 nm~
300 nm FEARAAH BACHTHES o ARAMEZSE R IR, ZE AR A Rt R AT IA 15 K, HHERAR
BEILG . R RLINEREIR, 20%0 B-FRRIRE R B if - Zhou [31]155LASEEENE . mhiff .
LI Y R FNRBER I N E R, DL BBR A#E Y, DLAAIETIAE RIER 2 1 LA 7e PR 72
W QIR R R RER . PR BB A R BN, TOERRIUN T 5 pm IR BUCRE M ERR . RIMREZ
ZERERW, c(EC): 1.5%(W/V), c(CS): 2%(w/v), V(CS)/V(EC) = 1/2 NEtER#%%1: 76 PBS i &
THPIRE AT IE 90%, JF HEA RIFHISERAR . LHE([32]% L BBR N HFRZY, 564 BBR flif s
Hil & B G, BB RERERE GV RAER S &M MEUEEY . = RKBERRANF 72 S5 N 5k
O AW T 50 FERE T i ik o I8 B R 2 2 SR THE DAL TOER ) ) 2% %A, 45 R 15, BBR
HR AR RN 1:0.99, 52BN 2.48 mg/ml, =HBERRANA: 4.10 mg/ml. EZGWIRHIIKIMEE IR
KHAENEATES, RER, WAWIRMERBR ST, IF HAE S 750 = R8O ot b ) 22
ROR L, (R EA FTEAC. R BT ARORM 23 2L w7, SRER, MK EIEFE(HE
(IR SESR T 4 %, 3K B IR 1 0.168 mg/L #92% 0.651 mg/L, F#MIE KRN, MR AE
YR B

5. i RRE

h_E AT, 34 BRI S BBR WAL IRE, AR BBR AZERE . {E AT BBR (R
RIF RIS, Bifk. Bz, FRZGAREERE AR ZE IR, S 08T JUM 262K A L LA 0 5
V2, BT T ILE A R A LA T Ok BBR BURINAS 5 IFR . B SO & MR AR
B0 7 75 ) R 2 MO0 A BBR A 4% A AR B PRI -8 — R A 3 2 I 5 2
RS A R BAh, BERIOZECE 1S RN A, R . (AR
e AR BIOR A PR ) R, T 4 R R B O R 16 AR 26 R 3 e R4,
BB MIRIIR . ea b, KA 2 RIS AR s 5E38% SN0 DA HL AL T O AR5 T 4%
P 24 TR 0

BBR /2 M 235 . ORI I R RN 2 — . TP 24 i DK B3 B,
553 K 2 B 2 VR RS, T X T 2B AR T LB B 25 A R L 3 T LR
L RLZE AR, LT o 26 O 9 th R B SR R 25 BT ST, BT T R
SRHAIL, b 25 b 2 S SR R 4 2 LA L

R ERI KBRS R | TR,
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Table 1. Related parameters of various berberine microspheres

= 1. BMNERHIREX S

BT TG G, % REE % BARGRARIN 0shENEG o
SPG JEFLA, 50 x 10° 80.6 13.89 85.7/24 53 [4]
FAAZE - - 26.39 - - [5]

FLAAL AT B 131.81 x 10° 69.71 20.90 90/12 40 [6]

(ORERPS - 87.96 2.81 - - [7]

FLAL SBR[ b % 1.24 x 10° 88.6 - 88.1/12 - [8]

SPG JEFLAL 10.92 x 10° 32.57 - 23.5/2 - [9]

AT R A1 - 70.12 - 23 (B 98 (i) - [10]

AT R A1 - - - - - [11]

}i*ﬁi;ﬁ;?ﬁ?ﬁn 20 % 10° 69.45 1.27 - - [12]

FAL RS - 82.1 - 90 - [13]

- 1000 x 10° - - 98/5 - [14]
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