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Research Progress in the Application of Rectal in Situ Gel

LEI Xiaomeng'”, WU Yuhuan'?, PENG Ying'*, WANG Canjian'*, YANG Tao', LI Dongxun'”, ZHANG Guo-

Song]’z* , ZHANG Wenliu'** (1. Jiangxi University of Chinese Medicine , Nanchang 330006, China; 2. National Engineering
Research Center of Chinese Medicine Solid Preparation Manufacturing Technology , Nanchang 330006, China)

ABSTRACT: Rectal in situ gel combines the double characteristics of gel and rectal administration, and has become the focus of phar-
maceutics research. Rectal in situ gel is a kind of non-chemical crosslinked semi-solid gel which can be transformed from liquid to gel
immediately after administration in solution. It has unique reverse hot gel properties, good sustained release effect and high bioavail-
ability. Referring to the relevant literature at domestic and abroad in the past 10 years, the characteristics, preparation technology,
quality evaluation methods and application of rectal in situ gel were summarized. By analyzing the research progress of rectal in situ gel
new ideas for the research and development of efficient rectal administration preparations are provided.
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Model Drug Type Prescription Composition Outcome References
Budesonide thermosensitive 0.002% budesonide, 18.31% P407, 2.00% rectal retention for 6 h and no leakage [60]
P188,0.93% HPMC
Levosulpiride thermosensitive 1% levosulpiride, 17% P407, 15% P188,3% increased dissolution, plasma concentration and  [61]
Tween-80 AUC 1.7 times
Harmine thermosensitive 1.2% harmine, 0.93% HPMC, 2.13% P188, rectal retention for 6h and induced apoptosis of  [62]
20.7% P407, 0.02% benzalkonium bromide CT26 cells
Chuanhuning thermosensitive 10% chuanhuning, 18% P407,6% P188,0.5%  gelation temperature (36.5 +0.5)°C, preparations  [63]
benzyl alcohol, 6% HP-B-CD valid for 1. 57 years
Metoclopramide hydrochloride  thermosensitive 2 % metoclopramide hydrochloride, 25% P407, sustained release over 8 h, bioavailability higher — [64]
2.5% HPMC than oral administration
5-Fluorouracil thermosensitive 18% P407, 0.5% sodium alginate, 0.4% stable quality and drug release [65]
PEGA4000
Protein thermosensitive P407 . P188 \MK4M fast sol-gel transition at body temperature [66]
Fenoterol hydrobromide thermosensitive 25% PA07, 15% P188, 0.6% sodium alginate delayed drug release and can prevent histamine-in-  [67]
duced bronchospasm in guinea pigs
Diclofenac sodium thermosensitive 1.25% diclofenac sodium, 8.75% PA407, 7.5%  good correlation in vivo and in vitro [68]
P188
5-Fluorouracil thermosensitive 1 % 5-Fu, 17% P407, 2.5% P188 higher than solid suppositories and intravenous ad-  [69 ]
ministration
Epirubicin pH-thermosensitive 50 wg - mL~'Epi, 14%P407, 0.75%PAA inhibition of tumor growth in mice [70]
5-Fluorouracil w /0 microemulsion-thermo-  P407, P188, sodium alginate increased permeability and no damage to the rec-  [37]
sensitive tum
Baicalin liposome-thermosensitive 18.9% P407, 5.9% P188, 0.59% K90 good stability, no irritation [40]
5-Fluorouracil cyclodextrin inclusion com- 15% 5-Fu-HP-B-CD-inclusion complex, 18.5% increased permeability without stimulation [43]
plex-thermosensitive P407, 2.5% P188, 0.2% HPMC
Irinotecan SLNs-thermosensitive 10% SLNs, 15% PA407, 17g P188, 4% Tween-80 sustained release of drugs, no damage [46]
Tizanidine HCI nanotransfersomes-thermosen- ~ 21% P407, 3% P188, 0.8% HPMC bioavailability increased by about 2.18 times and ~ [49]
sitive 11, extended by about 10 h
Tbuprofen solid  dispersion-thermosensi- 3% IBU, 20% P407, 1% HPMC pharmacokinetic parameters were higher than those — [52]
tive of solid suppositories and did not stimulate
Duloxetine HCI nanoplatform-thermosensitive ~ 0.8% DXH, 20% P407, 3% P188, 0.5% adhe- bioavailability is 2. 24 times higher than oral [57]
sive
Docetaxel bile salt-nanomicelles-thermo- 0.25% DCT, 11% P407, 15% PI88, 10% high bioavailability and significant antitumor effect [58]
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Model Drug In vitro model Release conditions

Outcome Mechanism Kinetic model References

membrane-free release

Morphine
Morphine sulfate

purification water
membrane-free release purification water
membrane-free release

dialysis bag-paddle method

Tbuprofen
Ibuprofen-SLNs

Insulim membrane-free release saline water

bovine intestinal mucosa saline water

sheep intestinal mucosa saline water

dialysis bag artificial intestinal juice
Ketoprofen dialysis tube \dissolution apparatus pH 7.2 phosphate-buffered
Nimesulide dialysis bag-paddle method pH 9. 1 borate buffer
Baicalin dialysis bag-paddle method pH 9. 18 borate buffer

pH 7.4 phosphate-buffered
pH 6. 8 phosphate-buffered

9 h dissolution 92%
9 h dissolution 92%

zero-order kinetics [79]

zero-order kinetics [80]

7 h released 98. 1% dissolution zero-order kinetics [81]
20 h released 80% diffusion Higuchi [72]
3 h released 90% diffusion [82]
7 h released 80% dissolution Hixson-crowell

7 h released 80% diffusion and diffusion  Ritger-Peppas

diffusion and diffusion  Ritger-Peppas

8 h released 60% Higuchi [83]
8 h released 85% diffusion and diffusion  Ritger-Peppas [84]
Ritger-Peppas [85]
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