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Development of Deglutition Aid Jelly for Oral Administration
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Many patients find it difficult to swallow powdery preparations like granules and because of this do not take their
medication as prescribed. The difficulty is experienced in particular with dysphagic and geriatric patients, in addition to
pediatric patients, especially those who find it difficult to deal with the bitter taste of medicine. It is possible that such
problems result in a high incidence of noncompliance and ineffective therapy. In contrast, it is generally known that
gelatinous foods like jelly are a favorite with the elderly and infants because their rheological properties make them easy
to swallow. We have developed a deglutition aid jelly that can change almost all solid preparations into gelatinous
dosage form preparations, which poses no risk of aspiration or spilling from the mouth, and thus is safe. To evaluate the
pharmaceutical utility of this jelly, sensory tests and videofluoroscopic assessments were performed in 10 healthy adult
volunteers (20—60 years of age) . During the sensory tests, this jelly showed significant improvement in diffusion of the
powdery preparation in the mouth and of adhesion to the oropharynx and prolonged the time until the bitter taste of the
medicine was perceived. During the videofluoroscopic assessments, there were significant changes in the total oropharyn-
geal transit time (mean —13.04 s) and oral transit time (mean —10.69 s) in the group that received the jelly, suggesting
improvement in the initiation of pharyngeal contractions and reduction in the time required for the bolus to transverse
the pharynx. In addition, significant improvement in the oral onset of swallowing and a significant reduction in pharyn-
geal swallowing delay and in the frequency of aspiration were observed in some hospitalized patients with dysphagia.
This jelly could therefore contribute to improved compliance in patients who feel burdened by taking oral medications.
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Fig. 1. Deglutition Aid Jelly for Oral Administration
A: Jelly alone, B: Jelly with calcium polystyrene sulfonate, C: Laminate
pouch for this jelly corresponding to autoclave.
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Fig. 2. Videofluoroscopic Assessment of Oropharyngeal Swallow

A: Subject was positioned for VF assessment in the lateral plane, B: Anatomic partitions for time-course analysis of swallowing, c: Border of submaxilla, d:
Border of epiglottica, e: Border of hypopharynx, f: Oral transit time (OTT), g: Pharyngeal transit time (PTT).
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Table 1. Effect of Jelly on the Difficulty of Swallowing Powdery Preparation

Effect scores

Slightly Not Slightly

on swallowing Worse worse change better Better
Diffusion in the mouth } } } } @
Adhesion to the oropharynx | | } @ }
Choke | | 1 1 L
1 2 3 4 5
The time until feeling the bitter taste of preparation (sec.)
Without jelly | | }
With jelly 1 1 1 | -
0 60 920 120

During the sensory-tests, this jelly showed significant improvement in diffusion of the powdery
preparation in the mouth and of adhesion to the oropharynx, and prolonged the time until feeling the
bitter taste of the medicine.
*: didn’t feel the bitter taste ever after 120 seconds.

Fig. 3. Videofluoroscopic Profile on the Swallowing of Powdery Preparation
A: Adhesion to glossopharyngeum (oral stage) , B: Choke (pharyngeal stage), C: Retention at vallecula epiglottica (esophageal stage) , d: Vallecula epiglottica,

e: Air way, f: Esophagus.
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Fig. 4.

Videofluoroscopic Profile on the Swallowing of Powdery Preparation with Jelly

A: Good plasticity of alimentary bolus, B: No choke are found (pharyngeal stage) , C: No remnants of preparation are found (esophageal stage), d: Glossa, e:

Air way, f: Esophagus, g: Vallecula epiglottica.
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Fig. 5. Effect of Jelly on Oropharyngeal Transit Time
There were significant changes in the total oropharyngeal transit time and oral transit time in the group with jelly.
MmHREHEZ R L. BE) b RE20mg 2 iv. T CHEHA®RSE., HHO

RIS BV DY ENRE)N T A —F —Z i Lz &
ZA, M NEME AUC, WEHEEER ke, K&
O E Cmax ICEEZIZED NN >
7o, B I A IR B R ] Tmax O SEIfEIZE
) —~\DORMBET/NS WENS SN (Table 2).

5. BRPREFAE

5-1. fEBI 1 BESRERRE(C & 2 FREEER S AREE
71 5%, BV BHEETREE, M OB HBY TR

AL, Eaz)T7y—bFRUDTLAK (FF
VRO AN 25/ AN SN 20
a2V Ty —bF MU TLHKZER 100 ml DKIZ
REMELZETS, WETEBREICERNT S &
Bbonsd TR0 NOEL, EEEDOERMEN
Wiz, FERENBEFIZE) —oFHICDOWTHIA
Ok, AMENMFONEHSINSZ&EICko. £
J—#20gicETZ) 7 v —bF MU T AWK 25



670

Vol. 123 (2003)

10 ¢
T —&— without jelly
= 8 - O-- withjelly
S
2
£
<
g
3
(=]
=]
Q
a
8 10 12

time ( hr)

Fig. 6. Plasma Concentration—Time Profile of Acetoamino-
phen
There were not significant changes in the plasma concentration—time
profile of acetoaminophen in the group with jelly.

Table 2. Effect of Jelly on the Pharmacokinetic Parameters

Without jelly With jelly
AUC)- o 15.41+3.15 15.90+3.21
ke 0.75+0.23 0.74+0.24
Tnax 0.88+0.63 0.60+0.43
Crnax 7.80+3.49 9.70£3.42

AUC)_ - Area under the plasma concentration—time curve, ke :
Elimination rate constant, Ty, - Time of maximum concentration, Cp,.y -
Maximum concentration.
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Fig. 7. Aspiration of Liquid Contrast Medium on Dysphagic
Patient
A: Retention at vallecura epiglottica, B: Aspiration of air way, c:
Vallecura epiglottica, d: Air way, e: Esophagus.
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