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Abstract: The powder direct compaction is a promising development trend for producing traditional Chinese medicine (TCM) tablets
with high drug loading. However, the suboptimal flowability and compactibility of TCM powder pose significant challenges for
achieving direct compaction. The formulation of TCM tablets was accomplished through incorporation of a high proportion of
excipients, primarily following the design principles of chemical solid dosage forms, utilizing an “extended bridge” approach. The
model has resulted in a low drug loading capacity of TCM tablets, negatively impacting patient compliance and clinical efficacy. It has

long hindered the high-quality development of the TCM industry. Under the stimulation and induction of coating solution, external
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mechanical forces, or hydrogen bond, TCM particles and a little excipient undergo plastic deformation, “endogenous bridge” is

generated to promote the formation of preparations through orderly encapsulation or adsorption, liquefaction connection, and mutual

embedding. The present review employs the concept of the “endogenous bridge” to summary the “liquid-solid endogenous bridge”,

“liquid endogenous bridge” and “solid endogenous bridge”. This review could provide ideas and theory basis for the development of

TCM powder direct compaction with high drug loading.

Key words: high drug loading; direct compaction based on traditional Chinese medicine powder; liquid-solid endogenous bridge;

liquid endogenous bridge; solid endogenous bridge
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Fig.1 Formation mechanism of TCM tablets prepared by direct compaction with high drug-loading driven by “endogenous

bridge”
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Fig.2 Stabilization mechanism of TCM particles based on “liquid-solid endogenous bridge”
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Fig.3 Formation mechanism of “liquid endogenous bridge”in TCM induced by co-processing wet coating
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MR 25.31%. BRI ERIE A TR AL,
HIRETBR B R AR e BRI, AT
PRAEFAE J5 2R 0 R Hh B s 1, sz R ]
SR i UG 1) 7 T Z ) R 150) . 3 R AU BT AT
X L3 S AR Rl T R X IR I i 1 D
=, W ESEE% (index of parameter, 1P).

ZHFeE FEEL (index of parametric profile, IPP) #I
RIFa] L ME$820 (index of good compression, 1GC)
P E R ) R4 O, SR BN TR E
K IP 9 031, IPP 4 3.92. IGC 4 3.77, WJET
B BRI TP DN 0.46. TPP 2N 5.00. IGC My 4.81,

KRS TR B AL, JlET- R & KR E
M EARAFTEYE . thAh, BRI SR R

15 o WE AR BLR B BRI AE 140 MPa (5 /1, TS &
N 1.23 MPa, TSI 6% 10 40k 1232 & ki fE
FHIF 3% N TS AH5E &, JRAR e Ly, I HbE
TR ek S A, ORISR LT IR E R
IR IE R 38.49°, NN 2% F 4y Je AR Lk 1 B4 &2
38.22°, NI 10%HM %% 37.65°, IMahPEIZEHiE,

SO AR AERR T R CIEAR N ZERT T TR
FFAEME B LK 2.
3 EFRAESR

FEGIRIE AR BRESGE M A PERE, (B H LR
O FEAIE R R, BT ZE 4. ReRER A .
EREERARE, TEERAEH AR, £
[ UG P2} Ak /B EEES  L I i U B LI

kAR, FIRE R —REATIEER T Bk kR IR AR, AR R
F2 N “RERAER” M CBIRRER" FREHER
Table 2 Excipients influencing formation of “liquid endogenous bridge” and “solid endogenous bridge”
MR Byl J5 i U SCHR

B RS HPMC AL IRSE Bk ARibS], 45.492533.90° 53
IEgRtEr: HUSKBREE (TS) 1, 49 0.25—-%)2.2 MPa

ZE L IETR I HPMC LRSS Btk IRibf], 49.372534.32° 6
JEAETET: PUokanE SRS R (AUTCO) 1,
10.60—23.98 MPa kN

FERIY HPMC+SiO JLRAEmE  EhtEr: MRk, 46.602-30.23° 37
FEgEVEY: R EIRESIME], TS|, 35.3%

Ba =) HPMC A IRmE Bk fRibf], 50.232-37.82° 54
JE4ETET: TST, £ 2%

ANLEERIY)  PVP+NaHCOs JEmEE T Wit HRY, 2.26—1.82 55
IE4ETET: TS, #16.88 1%

- AR HL) YRR CL-SF S E T IR BRI R <20% 56

SRty PVP-5630 JEmsE R AEhtEr: MRk, 43.302538.50° 40
BHET: BKERTREHERES T REANT
(P<0.05)

W SR NHsHCOs W T 46k TST, 1.80~7.03 f% 41
R FEM LRI T 4 2 5

FERIY NHsHCOs;+PVPIVA  FLEEE T4 K45tk TST, 4.2~13.71% 57

SESEINEY/] H#EEE-HPMC HBEE T FsiEr: Kibf), 56.002-43.00° 58
R4t BALA RUEST), 1, 16.69) g 1—25.02) g

BRI IR R R IR, 4.55%—0.99% 59

J¥ % 1 4R B HE RO A R st fkibf ], 38.492537.65° 52
E4ETET: TST, £ 31%

Skt FLbE THAKR Wit IR, £95% 60

ANURRHSREY  JUHRET TR W B, 2] 12% 61

Ji =5 R AR ) O £ 48 & (micro- THEEAKR AT JRARIFH deo 9 104.05 um, FiARAL T H ] 62

crystalline cellulose,
MCC)
SPS W) Sio: TR EAYET: RARRE |, AAKJE RSB KT 25% 63
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Fig. 4 Formation mechanism of “solid endogenous bridge” of TCM driven by mechanical force stimulation
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