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The relationship between the absorption of rivastigmine patch, skin moisture, 

and the area of patch attachment in Alzheimer’s disease patients 

Ratchasiri Charoensubsakul MD, Nattapon Jaisupa B.Pharm, 

Sarawut Jindarat MD, Laksanun Cheewakriengkrai MD. 
 

Abstract 

 

Objectives :  To study the relationship between the absorption of rivastigmine patch,  

skin moisture, and the area of patch attachment in Alzheimer’s disease patients. 

 

Methods: This analytical experiment study was conducted at Phramongkutklao Hospital. 

The Alzheimer’s disease patients who received rivastigmine patch during October, 2018 

to December, 2019 were included. The outcome was to determine the relationship 

between the skin moisture and the amount of rivastigmine remaining in the used patch 

(presented as percentage) in four different body areas (chest, upper arm, upper back, and 

lower back). In addition, relationship between serum rivastigmine concentration and the 

residue amount of rivastigmine in the used patch was also studied. 

Results:  
A total of 30 patients were included in this study. The averages of skin moisture 

on chest, upper arm, upper back, and lower back were 45.97 %, 42.91 %, 45.83 %, 

43.23 %, respectively. The average of the drug residue level on rivastigmine patch at 

chest, upper arm, upper back, and lower back were 50.5 %, 55.2 %, 53.28 %, 53.4 % 

respectively. Negative trend relationship with no significant statistical analysis were 

found between the amount of rivastigmine remaining in the used patch and the skin 

moisture on chest, upper back, and lower back; p-value were 0.239, 0.767, 0.191 

respectively. No significant correlation between serum rivastigmine concentration and 

the residue amount in the used patch was found.  

Conclusion 

It was found that the relationship between skin moisture and rivastigmine 

residue seemed to be in indirect fashion. However, the further large amount of the 

sample size needed to be examined. 

Keywords rivastigmine, skin moisture, drug level 
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Introduction  

Alzheimer’s disease (AD) is an illness often found in the elderly and is now 

recognized as global problem including Thailand. The disease drastically affects 

physical, mental states, patients’ quality of life and caregiver. Since the Thai and global 

citizens have longer life expectancy, the number of AD patient is increasingly found. 

According to the total of the old age population in Thailand, the number of the AD 

patients is estimated around 542,300 persons (1).  To treat AD, acetylcholinesterase 

inhibitor (AchEI) is recommended to be the first drug. 

 Rivastigmine; one of the AchEI, in form of tablet or capsule was approved by 

FDA in 1997 (2). However, it was reported about  23.1% of patients who used these forms 

experienced side effects of nausea and vomiting (3). The incidence was higher than other 

AchEI drugs in the market. To tackle this problem, transdermal patch formulation of 

rivastigmine was then developed because it released slowly and provided less maximal 

drug concentration (Cpeak) in blood (4). Regardless, some studies showed that some 

patients could not response well to the rivastigmine patch (5). This may be because there 

are some key factors that involve in this feature which drug absorption is one of subjects 

of great interest. It is questioned whether some patient’s factor, including body mass 

index (BMI) and the skin moisture, would affect this parameter or not.  One previous 

study conducted in experimental animals showed that low skin moisture reduced 

absorption of fentanyl from transdermal patch preparation with statistical significance 

(6). In other word, it was found that higher drug residue in the used patch obtained from 

the application on skin with low moisture (6). 

In our study, the researcher was attracted to investigate the relationship 

between skin moisture and drug residue in the used transdermal patch in AD patients 

that could refer to the content of drug diffuse into body. 
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Materials and Methods 

Study Design:  

This analytical experiment study was conducted at Neurology department, 

Phramongkutklao Hospital, Bangkok, Thailand. The AD patients who received 

rivastigmine patch during October, 2018 to December, 2019 were included and 

analyzed. The study was approved by institutional review board, royal Thai army 

medical department. 

Patients:  

Inclusion criteria were  

1. The AD patients who were and diagnosed following the National Institute on 

Aging-Alzheimer’s Association workgroups on diagnostic guidelines for 

Alzheimer’s disease. (7) 

2. The AD patients had been treated with the 10 cm2 rivastigmine patch (9.5 

mg/24 hrs) for at least 3 months continuously under the doctor’s prescription 

Methods: 

The relative of the AD patients were asked and received informed consent in this 

study.  After the patients used the last 4 pieces of the rivastigmine patch before visiting the 

doctor, those used patches needed to be kept in a plastic bag and stored in a refrigerator to 

be brought along to the doctor on the appointment day.  Steps of placing the drug patch 

should be done during the last 4 days before visiting the doctor as follows: upper arm (left 

or right) at the last 4 days, chest (left/right) at the last 3 days, upper back (left/right) at the last 

2 days, lower back (left/right) at the last days.  The positions of the drug patch should be 

switched once a day to avoid the skin irritation. The appointment for the patient’s follow-up 

was set 1 to 3 months.  On the appointment day, the patients were tested for the skin 

moisture, drug level in their blood, serum creatinine, SGPT, and SGOT. The skin moisture 

was measured using Hydro Pen, a skin analyzer by pressing the moisture probe on the parts 

of body that patched the drug including upper arm, chest, upper back, and lower back. 
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The equipment interpreted the results as follow :  < 30 dry, 30-55 tendentially dry, > 55 

sufficient moisturized.  

The remaining amount of rivastigmine in the used patch was quantified 

according to the previous report with slightly modification (6) .  Briefly, rivastigmine 

residue was extracted from the used patch.  The obtained patch extract solution was 

quantified for rivastigmine by Liquid chromatography (UHPLC; Thermo scientific; 

Ultimate 3000). Analytical column was C-18 column (Hypersil GOLDTM aQ, 100 x 2.1, 

particle size 1.9 μ; Thermo scientific)  under the controlled temperature of 40 ◦C.  The 

sample volume injected was 1 μL with flow rate of 0.4 mL/min.  The mobile phase 

consisted of water and methanol in a constant ratio of 6:4 with 0.1% formic acid. The run 

time lasted for 3.5 min. The signals were detected UV at 272 nm(8).  

Outcome 

The efficacy outcome in this study is to evaluate the relationship between the 

absorption of rivastigmine patch, skin moisture and the area of patch attachment in the 

AD patients. The safety outcome is to establish the side effect of rivastigmine patch. 

Statistical analyses:  

Descriptive data were shown as percentage, mean and standard deviation (SD). 

Correlation analysis was used to clarify the relationships between the skin moisture 

and drug level in serum and used patch. Two-way ANOVA was used to compare the 

mean of the drug absorption on 4 different positions. Statistical significance was 

defined as p-value < 0.05. SPSS version 22.0 was used for statistical analysis. 

Results: 

Thirty AD patients who received rivastigmine patch treated at the Neurology 

department, Phramongkutklao Hospital were collected. There were 9 males (30%) and 21 

females (70%) which average age was 81.07 years old. The average body mass index 

(BMI) was 23.48 kg/m2. Most of their underlying disease was hypertension (93.3%) 

followed by dyslipidemia (76.6%), type 2 diabetes (11%) and stroke (11%). The average 

skin moisture measured on chest, upper arm, upper back, and lower back were 45.97 %, 
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42.91 %, 45.83 % and 43.23 %, respectively. The percentage of rivastigmine residue in the 

used patches applied on chest, upper arm, upper back, and lower back were 50.5%,  55.2% 

53.28 and 53.4% , respectively. All demographic data were presented in Table 1.  The 

relationship between skin moisture and the amount of rivastigmine remaining in the 

used transdermal patch seemed to be in negative manner in three areas(chest, upper 

back, lower back) although there were not statistically significant (p-value was 0.239, 

0.767 and 0.191, respectively). These data were presented in figure 1.  

The average serum rivastigmine concentration was 7.63 ng/mL and it did not 

show a correlation with the average of rivastigmine residue in used patch (figure 2). From 

figure 3, the average of drug residue on different positions were similar without any 

significant statistical values. For the side effect outcome, seven subjects (23.3%) had 

irritant dermatitis, one subject (3.33%) had nausea and vomiting and another one (3.33%) 

subject had bradycardia. 

Discussion 

The previous study in animal model suggested that the skin moisture had some 

effect on an absorption of the fentanyl patch with some significant statistical values (6). 

This is the pioneer study in human which study the correlation between the absorption 

of the drug and skin moisture in AD patients.  

According to the collected data, there was a negative trend relationship with no 

significant statistical analysis found between the amount of rivastigmine remaining in 

the used patch and the skin moisture on chest, upper back, and lower back. This could 

be the effect of small sample size since none of the previous studies has been 

conducted with human and all of them were based on the laboratory animals (6). On the 

other hand, the upper arm position was shown a positive trend relationship with no 

significant statistical analysis between the amount of rivastigmine remaining in the 

used patch and the skin moisture. This happened may be due to the thickness of 

Stratum conium that might influence on the drug absorption in some manners (9,10) 

and another reason was that the upper arm contained the lowest moisture. 
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Furthermore, we did not find the agreement between serum concentration of 

rivastigmine and the rivastigmine residue in transdermal patch. This may be due to 

some unclear factors within each patient, such as compliance, individual metabolism 

and elimination processes. For the adverse events, the most common side effect is skin 

irritation. This is similar with the previous study which shown skin rash as a common 

problem in patient using transdermal patch drug (11).  

Limitation of this study is small sample size. Also, the laboratory testing for 

measurement drug residue in patch and serum drug level are in the research setting 

which is not worldwide use in clinical practice. Further study with large sample size, 

longer use of the drug, and standardize technique to measure drug level are 

recommended. It could be exactly confirmed that the increasing skin moisture could 

promote a good drug absorption. This will lead to invent a new approach for drug 

patch attachment e.g. recommending a patient to use moisturizer to increase the skin 

moisture for better drug effectiveness.       

Conclusion 

This is the first study to examine the correlation between skin moisture and the 

absorption of the drug. We found the increasing of skin moisture may reduce the amount 

of residue of rivastigmine level in the used patch.  The further large amount of the sample 

size needed to be studied. 
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Table 1. Baseline Characteristics 
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Figure 1. The relationship between the amount of residue of rivastigmine 

remaining in the used patch in 4 different body areas and skin moisture. 
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Figure 2. The relationship between serum rivastigmine level and average of  

rivastigmine remaining in the used patch 
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Figure 3. Average of residue rivastigmine remaining in the used patch in the 

different body areas 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 


